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A positioning device (3, 97, 179) with a first 
displacement unit (25, 189) for displacing a first 
object holder (11, 181) and a second 
displacement unit (27, 1 91 ) for displacing a 
second object holder (13, 183). The object 
holders can be displaced by the positoning 
device alternately from a measuring position into 
an operational position and can be displaced by 
the respective displacement units independently 
of one another in the measuring position and in 
the operational position. The displacement units 
are provided with force actuators which each 
have a first part (47, 49; 1 1 7, 1 1 9; 21 5, 21 7) 
which is coupled to the relevant object holder and 
which is displaceable under the influence of a 
driving force relative to a second part (59, 61 ; 
133, 135, 137, 139; 219, 221) which is fastened 
to a balancing unit (69, 149, 205) which is 
common to the two displacement units. The 
balancing unit is displaceably guided relative to a 
base (81 , 209), so that reaction forces of the 
displacement units are converted into 
displacements of the balancing unit relative to the 
base, and mechanical vibrations in the balancing 
unit and the base are prevented. The use of the 
force actuators prevents the displacements of the 
balancing unit from disturbing the positions of the 
object holders relative to the base. The 
positioning device is further provided with a 
control unit (83, 169, 237) by means of which at 
least the parts (47, 49; 121, 123; 219, 221) 
directed parallel to an X-direction of the X- 
actuators (39, 41; 105, 107; 211, 213) coupled to 
the object holders are held in positions parallel to 
the X-direction. It is also prevented in this manner 
that positions of the object holders relative to the 
base are interfered with by rotations of the 
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balancing unit caused by the reaction forces of 
the displacement units. The positioning device 
can be used in a lithographic device for the 
displacement of a semiconductor substrate 
relative to an exposure system of the lithographic 
device and for the displacement of a mask 
relative to the exposure system. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2000505958T&F=0 



10/10/2006 



JP,2000-505958,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. It Has Base, 1st Mobile Unit, and 2nd Mobile Unit, and is Said 1st Migration. Unit in the Direction of X 
to Parallel It is at said base to parallel in the direction vertical to this direction of X of Y. Receive and it has 
the 1st article holder which can move. Said 2nd mobile unit is parallel in the direction of X. It has the 2nd 
article holder which can move to parallel to said base in the direction of Y. Above The 1st article holder and 
the 2nd article holder are a pair to said base in the actuated position from a measuring point. It carries out, 
and is continuously movable and they are said 1st mobile unit and the 2nd mobile unit. Are movable to 
mutual during actuation respectively. A part for part I which makes driving force act mutually, ** It has a 
part for ****2**. Said 1st mobile unit, And said 1st [ the ] of the 2nd mobile unit In the pointing device with 
which a part is connected with parallel in the direction of Y, and is connected with parallel in the direction 
of X at said 1st article holder and the 2nd article holder, respectively the direction of X ~ parallel — the 
direction of Y it was alike and prepared in parallel ~ said the 1st mobile unit And said part II of the 2nd 
mobile unit A part Said 1st mobile unit, And balance unit common to the 2nd mobile unit It connects and is 

[ direction / of X / parallel ] said BE to parallel in the direction of Y about said balance unit. While showing 
around movable to SU Said 1st mobile unit and 2nd migration YU It is ** as the description about having 
formed the force actuator which generates driving force to knitting, respectively. ************** 

2. The force actuator of said 1st mobile unit and the 2nd mobile unit is RO chiefly. It indicates to claim 1 
characterized by being constituted so that - RENTSU force may be generated. Pointing device. 

3. It is static pneumatic bearing about the slideway top of the base which extends in parallel in the direction 
of X, and extends in parallel in the direction of Y. It is ** about having constituted so that said balance unit 
might be guided movable. Claim 1 considered as the mark, or pointing device given in 2. 

They are X actuator and Y actuator to said 4.2 mobile units, respectively. It prepares. In said X actuator, it is 
[ direction / of X / parallel ] each to parallel in the direction of Y. A part for part I is prepared. Said article 
holder of said mobile unit related in a part for this part I It connects. ** of said X actuator related in a part 
for said part I parallel to the direction of X It is supposed to two parts that it is movable. A part for part I is 
prepared in said Y actuator, respectively. To a part for said part II of X actuator of the mobile unit related in 
a part for this part I It fixes. ****** fixed to said balance unit in a part for part I parallel to the direction of Y 
** characterized by making it movable to a part for part n 0 fa******Y actuator Pointing device given in 
any 1 term of **** 1-3. 

5. the control unit which controls at least one actuator - said ************- preparing -- this control unit 
said X AKUCHI of said two mobile units YUETA - a part for said part II can be held in a location 

parallel to the direction of X at least as - Pointing device according to claim 4 characterized by carrying 
out. 

6. Common Straight Line Which Said Part I of Said Y Actuator is Made to Meet, and it Shows to it Movable 
Advice Section is Prepared in Said Y Actuator of Said Mobile Unit. Said positioning device A part for part I 
which prepared the pivotable unit and was fixed to said balance unit, It is a pair to a part for said part I in the 
surroundings of axis of rotation which extends at right angles to the direction of Y vertically in the direction 
of X. It is said pivotable YU about a part for part II pivotable and fixed [ carried out, and ] to said common 
straight-line advice. Pointing device according to claim 4 characterized by preparing in knitting. 

7. It is ** about having constituted so that said control unit might control said pivotable unit. Claim 5 
considered as the mark, or pointing device given in 6. 

8. Said Balance Unit is Slideway to which it Extends in Parallel in the Direction of X, and it Extends in 
Parallel in the Direction of Y. It Has Formed Base Material. This slideway is common to said two article 
holders. This slideway is met. Said two article holders in the direction of X to parallel It is parallel in the 
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direction of Y. Suppose that it is movable and a joint member is prepared in said both article holders. To this 
joint member It is said X actuator of said 1st mobile unit about said article holder which carries out ******. 
To a part for said part I And said ** of said X actuator of said 2nd mobile unit Positioning according to 
claim 4 characterized by constituting so that it can connect with one part Equipment. 
9. Joint Member of Said Article Holder is Ingredient about XY Lorentz-Force Actuator, Respectively. A 
Part for Part I Which Obtained and was Fixed to Related Article Holder, Before a related mobile unit He is 
said XY Lorre about a part for part II fixed to a part for said part I of an account X actuator. It prepares in a 
NTSU force actuator. Said ** of said XY Lorentz- force actuator One part is a part for said part II of said 
two XY Lorentz- force actuators, respectively. Pointing device according to claim 8 characterized by 
constituting so that it can collaborate. 

It is **, respectively about a part for part II which extends in the direction of Y in said 10.2 mobile units at 
parallel. Y actuator of two beams is formed, respectively, vertical to the direction of Y at right angles to the 
direction of X the surroundings of the prolonged rotation shaft ~ said X actuator of said two mobile units 
said two part I of said Y actuator related in a part for said part II ~ pair Perilla frutescens (L.) Britton var. 
crispa (Thunb.) Decne. It constitutes rotatable. ******__ They are said both mobile units by said control 
unit. Claim 5 characterized by controlling said Y actuator Or pointing device given in 8. 

1 1. FU Which Fixes Radiation Source, Mask Holder, Focusing Unit, and Pointing Device It Has REMU. 
Said focusing unit has a principal axis and said pointing device is this Lord. In the direction of X vertical to 
an axis, to parallel And it is vertical to the direction of X, and is a method vertical also to said principal axis 
of Y. RISOGURA which equips parallel with a movable base material holder to said focusing unit at ** In 
FU equipment Each of said two article holders of said pointing device describes above. It is the base 
material holder of RISOGURAFU equipment. Said base of said positioning device is said FU. While being 
fixed to REMU, said focusing unit — minding ~ said radiation source — base material the location which 
may irradiate the base material which can be installed on a holder — said actuated position of said base 
material holder it is — A pointing device given in any 1 term of claims 1-10 is ****** here. RISOGURAFU 
equipment characterized by being a ****** pointing device. 

12. Said RISOGURAFU equipment is equipped with a separate pointing device, and it is this separate 
pointing device. Said focusing unit is received in the direction of X at least in said mask holder at parallel. 
RISOGURAFU equipment according to claim 1 1 characterized by constituting movable. 

13. Said Two Article Holders of Said Separate Pointing Device — Respectively — the Direction of X - 
Parallel Said Li Who May be Positioned by Parallel with Said Separate Pointing Device Also in the 
Direction of Y It is Mask Holder of SOGURAFU Equipment. Said base of said separate positioning device 
While being fixed to said frame, The mask which can be installed on a mask holder is described above. The 
location which may be irradiated according to the radiation source is an actuated position of said mask 
holder. Claim A pointing device given in any 1 term of 1-10 is ** with said separate pointing device. 
RISOGURAFU equipment according to claim 12 characterized by ******. 

14. A pointing device separate from a pointing device and a focusing unit and the radiation source are fixed. 
It has the frame to carry out. Said focusing unit has a principal axis and is said pointing device. In the 
direction of X vertical to this principal axis, to parallel And it is vertical to the direction of X, and vertical 
also to said principal axis are . Parallel are equipped with a movable base material holder to said focusing 
unit in the direction of Y. Before The pointing device of the individual according to account is [ as opposed 
to / at least '/ said focusing unit ] ** to parallel in the direction of X. In RISOGURAFU equipment equipped 
with the mask holder in which ** is possible Said separate location Each of said two article holders of 
arrangement equipment in the direction of X to parallel It is common also to the direction of Y. Said 
RISOGURAFU equipment which may be positioned by the line with said separate pointing device It is a 
mask holder. Said base of said separate positioning device is on said frame. While being fixed, It is said 
radiation source about the mask which can be installed on a mask holder. The location which may irradiate 
is an actuated position of said mask holder, and claims 1-10 are not. It is the description about a pointing . 
device given in ** or the 1st term being said separate pointing device. RISOGURAFU equipment to carry 
out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

RISOGURAFU equipment which has the 2-dimensional balance positioning device which has two article 
holders, and this positioning device This invention Base, It has the 1st mobile unit and the 2nd mobile unit. 
The 1st mobile unit in the direction of X to parallel It has the 1st article holder which can move to parallel to 
the base in the direction vertical to this direction of X of Y. The 2nd mobile unit has the 2nd article holder 
which it can move to parallel to the base at parallel in the direction of X to the direction of Y. The 1st article 
holder and the 2nd article holder are continuously movable from a measuring point to the base to an actuated 
position, and the 1st mobile unit and the 2nd mobile unit are movable to mutual during actuation 
respectively. It has a part for a part for part I which makes driving force act mutually, and part II, and is 
related with the pointing device with which a part for part I of the 1st mobile unit and the 2nd mobile unit is 
connected with parallel in the direction of Y, and is connected with parallel in the direction of X at the 1st 
article holder and the 2nd article holder, respectively. 

Moreover, this invention is equipped with the frame which fixes the radiation source, a mask holder, a 
focusing unit, and a pointing device, and it has a principal axis, and in the direction of X where a pointing 
device is vertical to this principal axis, a focusing unit is vertical to parallel and the direction of X, and is 
related with the RISOGURAFU equipment equipped with a movable base material holder to a focusing unit 
at parallel in the direction vertical also to a principal axis of Y. 

Furthermore, a pointing device with this invention separate from a pointing device and a focusing unit, Have 
the frame which fixes the radiation source and a focusing unit has a principal axis. A pointing device is 
vertical to parallel and the direction of X in the direction of X vertical to this principal axis. In the direction 
vertical also to a principal axis of Y to parallel It has a movable base material holder to a focusing unit, and 
a separate pointing device is related with the RISOGURAFU equipment which equips parallel with the 
movable mask holder to the focusing unit in the direction of X at least. 

The pointing device of the class stated to the first paragraph is known from the European Patent disclosure 
No. 525872. this known pointing device optical RISOGURAFU in order to manufacture an integrated 
semiconductor circuit, it is used for optical RISOGURAFU equipment by law. According to the light source 
and a lens system, RISOGURAFU equipment is the dimension to which the detailed pattern of such a 
semiconductor circuit on a mask was reduced, and carries out image formation on a semi-conductor base 
material. Since such a semiconductor circuit has complicated structure, it needs to expose a semi-conductor 
base material many times, and needs to use a different mask which has a detailed pattern which is different 
in whenever [ the ]. One by one, a mask is picked out from a magazine and installed in the actuated position 
in RISOGURAFU equipment by the known pointing device. While moving the mask picked out from the 
magazine to the actuated position, a mask passes a measuring point and the location which a mask occupies 
to the criteria location of RISOGURAFU equipment in this measuring point is measured. During the 
migration of a mask to an actuated position from a measuring point, since the location of an article holder to 
which a mask is moved is measured to the above-mentioned criteria location, a mask can be installed in the 
actuated position which he wishes to a criteria location through suitable migration of an article holder. A 
related article holder maintains a mask during exposure of a semi-conductor base material to the actuated 
position to wish. Then, other article holders pick out the following mask from a magazine, and move this 
mask to a measuring point. Thus, while a front mask is in an actuated position and is exposing a semi- 
conductor base material through the last mask by using two mobile units with two article holders, the 
location of the following mask can be measured to a criteria location. Thus, the volume of RISOGURAFU 
equipment can be increased remarkably. 

Furthermore, generally the activity of the pointing device of the class stated to the first paragraph is known 
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in a machine tool and a machining facility. In this case, the work supported by one piece or two article 
holders measures the location occupied to this article holder in a measuring point. Next, a related article 
holder is moved to the actuated position which should process work with work. The actuated position which 
a related article holder measures the location occupied to the criteria location of a machine tool in an 
actuated position, consequently wishes to have work to a criteria location can be brought. The volume of a 
machine tool, i.e., a machining facility, can be remarkably increased by using two mobile units with two 
article tables also in this case. While this is processing front work, it is because the following work is 
already moved to the measuring point. 

The 1 st mobile unit of a known pointing device and the 2nd mobile unit are equipped with a part for a part 
for part I fixed to the related article holder, and part II fixed to the base, respectively, and a part for a part for 
above-mentioned part I of each mobile unit and part II is relatively [ mutual ] movable, making driving force 
act mutually. The fault of this known positioning device is two parts of a mobile unit being fixed to the base, 
respectively, therefore forming the common base for the 1st mobile unit and the 2nd mobile unit. Reaction 
force acts on a part for part II during migration of an article holder, and this force is transmitted to the base. 
The above-mentioned reaction force causes the mechanical oscillation of the base, and the oscillation is 
transmitted to a part for part II, and an article holder. If the 1st article holder is in an actuated position, while 
the following mask moves to a measuring point from a magazine, mechanical oscillation will arise in the 1 st 
article holder as a result of the reaction force which acts on the base with the 2nd mobile unit. Such a mutual 
interference between two mobile units will make positioning of a mobile unit inaccurate. Usually, this is not 
desirable. Furthermore, the mechanical oscillation generated at the base is also transmitted to other parts of 
the equipment which uses a known pointing device. Usually, this is not desirable, either. 
The object of this invention makes the base common to two mobile units, and is to obtain the pointing 
device of the class indicated by the first paragraph which prevented the above mutual interference of two 
mobile units which is not desirable as much as possible. 

The 1st mobile unit which prepared this invention in parallel in the direction of X, and prepared it in parallel 
in the direction of Y for this object, And while connecting a part for part II of the 2nd mobile unit with the 
1st mobile unit and a balance unit common to the 2nd mobile unit and showing [ as opposed to / to parallel / 
the base ] a balance unit to parallel in the direction of X movable as opposed to the direction of Y It is 
characterized by forming the force actuator which generates driving force in the 1st mobile unit and the 2nd 
mobile unit, respectively. It is understood as the word of a "force actuator" meaning the actuator which 
generates the driving force of a predetermined value. Furthermore, such a force actuator and the so-called 
location actuator are known for generating the migration which has a predetermined value. 
Since a balance unit is used, the reaction force which acts on a part for part II by part for part I of the mobile 
unit of a positioning device is not transmitted to the base, but it acts on the balance unit which can move to 
the base, and this reaction force is changed into migration of the balance unit to the base. Thereby, it can 
prevent that the mechanical oscillation of the base and a balance unit is prevented as much as possible, and 
this oscillation conducts to an article holder as much as possible. The location of the article holder to the 
base is determined by the value of the driving force of the mobile unit of a pointing device, and the value of 
the above-mentioned driving force is controlled by the control unit. Since driving force is generated by the 
force actuator, it gets down independently substantially [ the location for part I of the mobile unit to a part 
for part II ], therefore the location of the article holder to the base is in driving force, such as this, 
independently substantially [ the location of the balance unit to an article holder ]. Thereby, according to the 
reaction force of one mobile unit of two mobile units, migration of the balance unit to the base parallel to the 
direction parallel to the direction of X of Y does not have effect substantially in the location of the article 
holder of the mobile unit of another side to the base, therefore can prevent the mutual active jamming 
between the positioning accuracy of a mobile unit of two pieces as much as possible. Furthermore, when a 
balance unit is a common balance unit for two mobile units, the simple structure of a pointing device is 
attained. 

A photo-copying machine is known from U.S. Pat. No. 5208497, and this known copying machine has a 
single mobile unit, and makes the optical unit movable to parallel with this mobile unit in the single 
scanning direction. This mobile unit also has a balance unit, and connects this balance unit with an optical 
unit, and this balance unit is also made movable to parallel in the scanning direction. However, U.S. Pat. No. 
5208497 does not show the activity of two mobile units which have an article holder movable to parallel in 
the direction of X, respectively in the direction vertical to parallel and the direction of X of Y, and also 
making mobile units, such as this, collaborate in parallel and the direction of Y in the direction of X at a 
common balance unit movable to parallel is not shown. 
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The special example of this invention positioning device is characterized by constituting the force actuator 
of the 1st mobile unit and the 2nd mobile unit so that a Lorentz force may be generated chiefly. By the 
activity of the force actuator which generates a Lorentz force chiefly, driving force of a mobile unit can be 
made into what became independent of the relative position for a part for part I of a mobile unit, and part II 
mostly, and the practical and easy structure of a force actuator can be acquired especially. 
It is characterized by other examples of this invention positioning device constituting the slideway top of the 
base where it extends in parallel in the direction of X, and they extend in parallel in the direction of Y so 
that a balance unit may be guided movable by static pneumatic bearing. By using a static gas bearing, advice 
without almost friction of the balance unit to the base is obtained, and migration of the balance unit which 
receives an operation of the reaction force of a mobile unit is not influenced according to the frictional force 
generated between a balance unit and the slideway of the base. When it has such influence on migration of a 
balance unit, a balance unit and the base are made to produce the residual mechanical vibration which is not 
desirable. 

The example of further others of this invention positioning device forms X actuator and Y actuator in two 
mobile units, respectively. A part for part I is prepared [ in X actuator ] in the direction of Y in parallel in 
the direction of X at parallel, respectively. Connect a part for this part I with the article holder of a related 
mobile unit, and a part for this part I parallel to the direction of X is made movable to a part for part II of 
related X actuator. A part for part I is prepared in Y actuator, respectively, a part for this part I is fixed to a 
part for part II of X actuator of a related mobile unit, and it is characterized by making movable a part for 
part I parallel to the direction of Y to a part for part II of related Y actuator fixed to the balance unit. It is 
movable in the direction of Y with X actuator of the mobile unit to which an article holder relates with the 
suitable driving force of Y actuator of a related mobile unit in this example while an article holder becomes 
movable in the direction of X with the suitable driving force of X actuator of a related mobile unit at 
parallel, respectively. While the reaction force of X actuator of two mobile units is transmitted to a balance 
unit through Y actuator through a part for part II of X actuator, the reaction force of Y actuator of two 
mobile units is directly transmitted to a balance unit through a part for part II of Y actuator. 
The special example of this invention positioning device prepares the control unit which controls at least one 
actuator in a positioning device, and is characterized by the thing of X actuator of two mobile units for 
which it enabled it to hold a part for part II in a location parallel to the direction of X at least with this 
control unit. As stated above, migration of a balance unit parallel to the direction of X over the base 
produced according to the reaction force of two mobile units and migration of a balance unit parallel to the 
direction of Y over the base do not have effect mostly in the value of the driving force of two mobile units, 
and the location of two article holders to the base is not mostly blocked by such migration of a balance unit. 
The same thing is materialized also about the migration of a balance unit carried out with a component 
parallel to the both directions of the direction of X, and the direction of Y. However, the reaction force of a 
mobile unit makes the surrounding mechanical torque of the axis which extends at right angles also to the 
direction of Y vertically in the direction of X act on a balance unit. Furthermore, if a means is not provided, 
the above-mentioned mechanical torque makes a revolution of a balance unit and the mobile unit connected 
at it produce around the axis of rotation to which it points at right angles to the direction of Y at right angles 
to the direction of X. If driving force of a mobile unit is not fitted further, to parallel and the direction of Y, 
it makes parallel move [ revolution / such ] an article holder in the direction of X to the base, therefore the 
location of the article holder to the base is influenced by the above-mentioned revolution of a balance unit. 
By using the above-mentioned control unit for controlling the above-mentioned actuator, even if there are 
few X actuators of a mobile unit, a part for part II is held in a location parallel to the direction of X. It is 
parallel to the direction of X, and since an article holder is connected with a part for part I of X actuator 
parallel to the direction of Y, by using the above-mentioned control unit, the revolution of surrounding X 
actuator of the axis of rotation to which it points at right angles also to the direction of Y vertically in the 
direction of X, and the article holder connected with this is prevented, and migration of the article holder to 
the base produced from such a revolution is prevented. Therefore, the reaction force and the reaction force 
torque which goes together and joins a balance unit of a mobile unit do not have effect mostly in the location 
of the article holder to the base. 

Other examples of this invention positioning device prepare the common straight-line advice section which 
part I of Y actuator is made to meet and it shows to it movable in Y actuator of a mobile unit. A part for part 
I which prepared the pivotable unit in the positioning device and was fixed to the balance unit, It is 
characterized by preparing a part for part II which is pivotable and was fixed to the surroundings of axis of 
rotation which extends at right angles to the direction of Y vertically in the direction of X by common 
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straight-line advice to a part for part I in a pivotable unit. In this example, while making movable mutually a 
part for part I of Y actuator separately along with the common straight-line advice section, the article holder 
connected with a part for part I and it of X actuator is mutually made movable separately to a part for part II 
of X actuator fixed to a part for part I of Y actuator. While the reaction force of X actuator is transmitted to a 
balance unit through related Y actuator, the common straight-line advice section, and a pivotable unit, the 
reaction force of Y actuator is transmitted to a balance unit through the common straight-line advice section 
and a pivotable unit. The 1st article holder in an actuated position and the 2nd article holder in a measuring 
point are movable to the base during actuation independently to mutual. In order to move the 2nd article 
holder from a measuring point to an actuated position, with a pivotable unit, a rear spring supporter and 
common straight-line advice are rotated in include angle of 180 degrees around the above-mentioned axis of 
rotation, and the 1 st article holder is simultaneously moved from an actuated position to a measuring point. 
The measuring point from an actuated position can be made to move the 1 st article holder and the 2nd 
article holder to an actuated position from a measuring point by attaining the simple structure of a pointing 
device and making the common straight-line advice section only rotate by the activity of the common 
straight-line advice section and a pivotable unit. 

In the example of further others of this invention pointing device, it is characterized by controlling a 
pivotable unit with a control unit. In this example, a pivotable unit has two functions, especially, it is easy 
and the pointing device of practical structure is obtained. That is, a pivotable unit is used for two objects for 
holding the common strai ght-line advice section in a location parallel to the direction of Y, therefore holding 
a part for part II of X actuator in a location parallel to the direction of X through suitable control of the 
pivotable unit by the control unit, in rotation of common straight-line advice, in order to make the measuring 
point from an actuated position move an article holder to an actuated position from a measuring point. 
The special example of this invention positioning device a balance unit in the direction of X to parallel Have 
the base material which prepared the slideway which extends in parallel in the direction of Y, and this 
slideway is common to two article holders. Along with this slideway, two article holders are made movable 
to parallel in the direction of Y in the direction of X at parallel. A joint member is prepared in both article 
holders, and it is characterized by constituting so that the article holder related by this joint member can be 
connected with a part for a part for part I of X actuator of the 1st mobile unit, and part I of X actuator of the 
2nd mobile unit. The article holder of this example is guided by the static gas bearing movable in the 
common slideway top belonging to a balance unit. This base material is for example, granite slab, and is 
with the function to support and guide two functions, i.e., two article holders, and the function which forms 
the balance unit for two mobile units. While moving the 1 st article holder to an actuated position from a 
measuring point and moving the 2nd article holder to a measuring point from an actuated position, article 
holders, such as this, need to pass through a common slideway top mutually. In order to attain this, while 
moving the 1st article holder to the 1st mid-position between a measuring point and an actuated position 
from a measuring point with the 1st mobile unit, the 2nd article holder is moved to the 2nd mid-position of 
the next door of the 1 st mid-position between a measuring point and an actuated position from an actuated 
position with the 2nd mobile unit. In the mid-position, such as this, the 1st article holder is removed from 
the 1st mobile unit, it connects with the 2nd mobile unit, on the other hand, the 2nd article holder is removed 
from the 2nd mobile unit, and it connects with the 1st mobile unit. Next, while moving the 1st article holder 
from the 1st mid-position to an actuated position with the 2nd mobile unit, the 2nd article holder is moved 
from the 2nd mid-position to a measuring point with the 1st mobile unit. Since the above-mentioned joint 
member is prepared in article holders, such as this, the distance which the amount of [ of a mobile unit ] part 
I must move to a part for part II to which a mobile unit relates, and which collaborates can decrease, and can 
decrease the required dimension of a mobile unit. Furthermore, if it must be made for the migration part of 
the 1 st mobile unit and the migration part of the 2nd mobile unit to pass mutually, a mobile unit will serve as 
comparatively complicated structure, but it has prevented becoming complicated so that mutual passage may 
not be performed. 

It is characterized by other examples of this invention positioning device constituting the joint member of an 
article holder, respectively so that a part for part II fixed to a part for part I of X actuator of the mobile unit 
relevant to a part for part I which was equipped with XY Lorentz- force actuator and fixed to the related 
article holder may be prepared in XY Lorentz-force actuator and the amount of [ of XY Lorentz-force 
actuator ] part I can collaborate in a part for part II of two XY Lorentz-force actuators, respectively. The 
above-mentioned XY Lorentz-force actuator has two functions, respectively, is simple and can make a 
pointing device practical structure. With the above-mentioned XY Lorentz-force actuator, an article holder 
can be moved to a comparatively slight distance in a rear spring supporter and a comparatively high 
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precision to a part for part I of X actuator of a related mobile unit. Since a part for a part for part I of such a 
Lorentz-force actuator and part II is chiefly connected according to a Lorentz force, parts, such as this, can 
be easily separated and connected mutually by ****(ing) a Lorentz force, respectively and energizing it. The 
structure for part I, such as this with which it was made for the amount of [ of XY Lorentz-force actuator ] 
part I to collaborate in a part for part II of both XY Lorentz-force actuators, respectively, can take over a 
part for each part I of two XY Lorentz-force actuators to a part for part II of other XY Lorentz-force 
actuators in the above-mentioned mid-position of an article holder. 

The example of further others of this invention pointing device forms two Y actuators which prepared a part 
for part II which extends in parallel, respectively in the direction of Y at two mobile units, respectively. A 
part for part II of X actuator of two mobile units is constituted rotatable to two part I of related Y actuator, 
respectively around the rotation shaft vertically prolonged at right angles to the direction of Y in the 
direction of X. It is characterized by controlling Y actuator of both mobile units by the control unit. In this 
example, in response to an operation of the reaction force of a mobile unit, a revolution of the balance unit 
to the base occurs around the axis of rotation to which it points at right angles also to the direction of Y 
vertically in the direction of X, and the amount of [ of Y actuator of two mobile units fixed by the balance 
unit ] part II also rotates to the base. Since a part for part II of X actuator is connected with a part for part I 
of both Y actuators of a related mobile unit rotatable, a part for part II of X actuator of both mobile units can 
be held in a location parallel to the direction of X, and distance which is mutually different to a balance unit 
can be made to carry out rear-spring-supporter migration of the two Y actuators of a related mobile unit. 
Thus, since a revolution of a balance unit and a mobile unit is prevented, the activity of a separate actuator 
can be avoided and the comparatively easy structure of a pointing device can be acquired. 
The RISOGURAFU equipment which has the movable base material holder of the class indicated to the first 
paragraph is known from the European Patent disclosure No. 498496. This known RISOGURAFU 
equipment is used for manufacture of the integrated semiconductor circuit by the optical RISOGU rough 
process. The radiation source of this known RISOGURAFU equipment is the light source, and image 
formation of the focusing unit is carried out with the scale which reduced the detailed pattern of an 
integrated semiconductor circuit according to this lens system on the semi-conductor base material which is 
an optical lens system and can be installed on the base material holder of a pointing device. This detailed 
pattern is on a mask and can install this mask on the mask holder of RISOGURAFU equipment. Such a 
semi-conductor base material has very many fields in which the same semiconductor circuit should be 
prepared. Each field of a semi-conductor base material is continuously exposed for this object. During 
exposure of each field of this, a semi-conductor base material is in a fixed location to a mask and a focusing 
unit, and the next field of a semi-conductor base material is brought to the location to a focusing unit with a 
pointing device between two continuous exposure processes. A repeat and the integrated semiconductor 
circuit of comparatively complicated structure can be manufactured many times using a different mask 
showing a detailed pattern which is different for whenever [ that / every ] in this process. The structure of 
such an integrated semiconductor circuit has a detail dimension in the range below a micron. Therefore, it is 
necessary to carry out image formation of the detailed pattern which exists on a sequential mask on the 
above-mentioned field of a semi-conductor base material in a mutual precision in the range below a micron. 
Therefore, the semi-conductor base material should be positioned in a certain precision to the mask and the 
focusing unit with the pointing device with the precision below a micron. Furthermore, in order to restrict 
time amount required for manufacture of a semiconductor circuit, a semi-conductor base material should be 
comparatively moved between two sequential exposure processes at high speed. 

this invention RISOGURAFU equipment which has a movable base material holder The radiation source 
and a mask holder, Have the frame which fixes a focusing unit and a pointing device, and a focusing unit 
has a principal axis. In the RISOGURAFU equipment which is vertical to parallel and the direction of X, 
and equips parallel with a movable base material holder to a focusing unit in the direction vertical also to a 
principal axis of Y in the direction of X where a pointing device is vertical to this principal axis Each of two 
article holders of a pointing device is the base material holder of RISOGURAFU equipment. While the base 
of a positioning device is being fixed to the frame, the location which may irradiate the base material which 
can be installed on a base material holder according to the radiation source through a focusing unit is an 
actuated position of a base material holder, and it is characterized by being the above-mentioned positioning 
device which the positioning device of this invention uses here. In order that the 1st semi-conductor base 
material which exists during actuation (for example, the 1st base material holder top) by using this invention 
pointing device may measure to accuracy the location occupied to the 1st base material holder, it makes it 
possible to use the measuring point of a pointing device. In the meantime, the 2nd semi-conductor base 
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material which exists on the 2nd base material holder may be irradiated. As mentioned above, the location 
of the 1 1th base material holder to the base is not substantially influenced during migration of the 2nd base 
material holder required during exposure according to the reaction force which acts on the balance unit of a 
positioning device with the mobile unit of the 2nd base material holder. Consequently, measurement of the 
location of the 1st semi-conductor base material to the 1st base material holder does not receive an operation 
mostly according to the above-mentioned reaction force. Moreover, the frame of RISOGURAFU equipment 
does not generate the oscillation which is not desirable, and this is because migration of a base material 
holder does not make the base of a positioning device generate mechanical oscillation substantially. Before 
moving the 1st semi-conductor base material to an actuated position, since the above-mentioned location of 
the 1st semi-conductor base material is already measured by accuracy, it does not need to arrange the 1st 
semi-conductor base material to a focusing unit in an actuated position, and comparatively easy 
measurement of the location of the 1 st base material holder to a focusing unit is enough as it in an actuated 
position. By using this invention pointing device, the output of RISOGURAFU equipment can be increased 
remarkably and the array of a semi-conductor base material [ as opposed to a focusing unit in this ] is 
usually because it is the activity which takes time amount. 

It is characterized by having equipped RISOGURAFU equipment with the separate pointing device, and the 
special example of this invention RISOGURAFU equipment which has a movable base material holder 
constituting [ with this separate pointing device ] a mask holder movable to a focusing unit at parallel in the 
direction of X at least. The semi-conductor base material which should be manufactured synchronizes and 
makes parallel move [ not the fixed location to a mask and a focusing unit but during exposure ] a semi- 
conductor base material and a mask in the direction of X to a focusing unit during exposure of each field of 
a semi-conductor base material in this special example of this invention RISOGURAFU equipment, 
respectively with the mobile unit of a related base material holder, and a pointing device with a separate 
mask holder. Therefore, the pattern on a mask is scanned by parallel and image formation is synchronously 
carried out in the direction of X on a semi-conductor base material. Thereby, it lets a focusing unit pass and 
the maximum surface area of the mask which can carry out image formation on a semi-conductor base 
material is seldom restrained with the dimension of the field of the image of a focusing unit, 
this invention RISOGURAFU equipment which has a movable base material holder In the RISOGURAFU 
equipment which has the movable base material holder and the movable mask holder of the class indicated 
by the first paragraph It is the mask holder of the RISOGURAFU equipment of two article holders of a 
separate pointing device which may be positioned by parallel with a pointing device separate to parallel also 
in the direction of Y in the direction of X, respectively. While the base of a separate positioning device is 
being fixed to the frame, the location which may irradiate the mask which can be installed on a mask holder 
according to the radiation source is an actuated position of a mask holder, and it is characterized by the 
positioning device of this invention being a positioning device of the above-mentioned exception individual. 
Since the 1st mask which exists for example, on the 1st mask holder by using this invention pointing device 
measures to accuracy the location occupied to the 1 st mask holder, it can use measuring the location of a 
separate pointing device during actuation. The 2nd mask which exists on the 2nd mask holder can be 
irradiated simultaneously. . As mentioned above, the location of the 1st mask holder to the base is not 
substantially influenced during migration of the 2nd mask holder which is the need during an exposure 
according to the reaction force which acts on the separate balance unit of a positioning device with the 
mobile unit of the 2nd mask holder. Therefore, measurement of the location of the 1st mask to the 1st mask 
holder is not substantially influenced according to the above-mentioned reaction force. It is because the 
frame of RISOGURAFU equipment does not generate the oscillation which is not desirable and this does 
not make the base of a separate positioning device generate mechanical oscillation substantially by 
migration of a mask holder. Before moving the 1st mask to an actuated position, since the above-mentioned 
location of the 1st mask is already measured by accuracy, it does not need to arrange the 1st mask to a 
focusing unit in an actuated position, and comparatively easy measurement of the location of the 1st mask to 
a focusing unit is enough as it in an actuated position. Since the array of the mask to a focusing unit usually 
requires time amount, the activity of this invention pointing device increases the volume of RISOGURAFU 
equipment remarkably. 

Next, with reference to a drawing, this invention is further explained to a detail. 

Drawing 1 shows among a drawing this invention RISOGURAFU equipment which has a movable base 
material holder in diagram. 

Drawing 2 is the diagram-top view of the 1st example of this invention pointing device which made 
movable the base material holder of the RISOGURAFU equipment of drawing 1 . 
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Drawing 3 shows the pointing device of drawing 2 in the rotated location. 

Drawing 4 is the diagram-top view of the 2nd example of this invention pointing device with the movable 
base material holder of the RISOGURAFU equipment of drawing 1 . 

Drawing 5 shows the pointing device of drawing 4 which has two base material holders of a pointing device 
in the mid-position. 

Drawing 6 shows in diagram this invention RISOGURAFU equipment which has a movable base material 
holder and a movable mask holder. 

Drawing 7 shows in diagram the separate this invention pointing device used in order to move the mask 
holder of the RISOGURAFU equipment of drawing 6 . 

this invention RISOGURAFU equipment shown in drawing 1 in diagram ~ optical RISOGURAFU — it is 
used for the fabrication of an integrated semiconductor circuit by law and imaging ** according to the so- 
called principle of "Step ANDORE peat." As shown in drawin g 1 in diagram, this RISOGURAFU 
equipment is equipped with a frame 1 , and as shown in parallel at a vertical Z direction, it supports it on a 
frame 1 in order of this invention pointing device 3, the focusing unit 5, the mask holder 7, and the radiation 
source 9. A pointing device 3 is equipped with the 1st base material holder 1 1 and the same 2nd base 
material holder 13. The RISOGURAFU equipment shown in drawing 1 is optical RISOGURAFU 
equipment, and the radiation source 9 has the light source 15. The base material holder 13 has the back face 
21 which extends at right angles to a Z direction, and the base material holder 1 1 can install the 2nd semi- 
conductor base material 23 on this back face while it has the back face 1 7 which extends at right angles to a 
Z direction, respectively and can install the 1st semi-conductor base material 19 on this back face. The 1st 
base material holder 1 1 can move the 2nd base material holder 13 to parallel relatively to a frame 1 with the 
2nd mobile unit 27 of a pointing device 3 in the direction of X, and the direction of Y while it is relatively 
movable at parallel at parallel also in the direction of X, and the direction vertical to a Z direction of Y to a 
frame 1 with the 1st mobile unit 25 of a pointing device 3 in the direction of X vertical to a Z direction. The 
focusing unit 5 is an image pick-up system or a projection system, is equipped with the optical lens system 
29 which has the primary-optic-axis line 3 1 to which it points in parallel at a Z direction, for example, has 
optical reduction percentage like 4 or 5. The mask holder 7 can be equipped with the back face 33 which 
extends at right angles to a Z direction, and can install a mask 35 on this. A mask 35 has the pattern or 
subpattern of an integrated semiconductor circuit. The beam-of-light beam generated from the light source 
15 during actuation is guided through a mask 35, and converges on the 1st semi-conductor base material 19 
according to a lens system 29, namely, carries out focusing, is the dimension which reduced the pattern on a 
mask 35, and carries out image formation on the 1st semi-conductor base material 19. The 1st semi- 
conductor base material 19 has many of each fields dramatically, and prepares the same semiconductor 
circuit on this field. The field of the 1st semi-conductor base material 19 is exposed one by one through a 
mask 35 for this object. Parallel are moved in the direction of Y to whenever [ the ] in parallel [ bring a 
location / as opposed to / although the 1st semi-conductor base material 19 while exposing each field of the 
1st semi-conductor base material 19, and a mask 35 are in a fixed location to the focusing unit 5, after 
exposing the one field / the focusing unit 5 for the next field /, and / mobile unit / 25 / 1st / holder / 1 1 / 1st 
base material ] with the direction of X. This process is repeated many times and the complicated integrated 
semiconductor circuit of a layer system is manufactured through a mask which is different in whenever 
[ that ]. The integrated semiconductor circuit manufactured by RISOGURAFU equipment has the structure 
of the detailed dimension which exists within limits smaller than a micron. Since sequential exposure is 
carried out through the mask with which a large number differ, the 1st semi-conductor base material 19 is 
the precision of the range smaller than a micron, or needs to carry out image formation of the pattern on 
masks, such as this, even within the limits of NANOMETA on the semi-conductor base material 19 in a 
certain precision. Therefore, the semi-conductor base material 19 is the precision which matches between 
two sequential exposure processes, and must be made to position to the focusing unit 5, and a very high 
demand is imposed on the positioning accuracy of a pointing device 3. 

A group's semi-conductor base material by which manufacture processing is carried out is exposed one by 
one through a mask 35 in the RISOGURAFU equipment shown in drawing 1 , and the semi-conductor base 
material of a up Norikazu team is exposed one by one through the following mask there. This process is 
repeated through other masks many times whenever [ that ]. The semi-conductor base material which should 
be exposed is in a magazine, and a semi-conductor base material is transported to the measuring point of a 
pointing device 3 one by one according to a transport station from this magazine. Since the above- 
mentioned magazine which is a known thing usual [ both ], and the above-mentioned transport station are 
brief, they are not illustrated to drawing 1 . In the state of the RISOGURAFU equipment shown in drawing 
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1 , the 1 st base material holder 11 is in an actuated position, and the 1 st semi-conductor base material 1 9 
installed on the 1 st base material holder 1 1 is irradiated by the radiation source 9 through the focusing unit 
5. The 2nd base material holder 13 is in the above-mentioned measuring point of a pointing device 3, and 
the location to the 2nd base material holder 13 of the 2nd semi-conductor base material 23 installed on the 
2nd base material holder 13 is measured in the direction parallel to a direction parallel to the direction of X, 
and the direction of Y with the optical location measurement unit 37 of the RISOGURAFU equipment 
shown in drawing 1 in diagram. Within this RISOGURAFU equipment, the 2nd semi-conductor base 
material 23 is positioned to the 2nd base material holder 1 3 in a predetermined precision according to the 
above-mentioned transport station. As shown in drawing 1 , the optical location measurement unit 37 is also 
being fixed to the frame 1 . After exposure of the 1st semi-conductor base material 19 is completed, the 1st 
base material holder 1 1 is moved from an actuated position to a measuring point with a pointing device 3, 
and the 1st semi-conductor base material 19 is returned to a magazine according to the above-mentioned 
transport station from this location so that it may explain below. Similarly, the 2nd semi-conductor base 
material 23 moves to an actuated position with a pointing device 3 from a measuring point so that it may 
explain below. The location of the 2nd semi-conductor base material 23 to the 2nd base material holder 13 is 
already measured in the measuring point, and since the 2nd semi-conductor base material 23 is positioned in 
the precision for which it wishes to the 2nd base material holder 13, in an actuated position, comparatively 
easy measurement of the location of a frame 1 and the 2nd base material holder 13 to the focusing unit 5 is 
enough as it. Measurement of the semi-conductor base material to a base material holder and positioning 
take comparatively much time amount. Therefore, the array of the semi-conductor base material to a base 
material holder can increase output remarkably as compared with the RISOGURAFU equipment which has 
only one base material holder performed in an actuated position by the activity of this invention pointing 
device 3 which has two mobile units 25 and 27. 

Drawing 2 and drawing 3 show the 1 st example of this invention pointing device 3 which uses and fits the 
RISOGURAFU equipment of drawing 1 . The mobile units 25 and 27 of a positioning device 3 have the X 
actuators 39 and 41 and the Y actuators 43 and 45, respectively. The X actuators 39 and 41 are equipped 
with parts for part I 47 and 49, respectively, and it is fixed to the base material holders 1 1 and 13 of the 
mobile units 25 and 27 which extend and relate to parallel in the direction of X, and they can move a part for 
this part I relatively to parts for part II 51 and 53 of the related X actuators 39 and 41 . The Y actuators 43 
and 45 are equipped with parts for part I 55 and 57, respectively, and it is fixed to parts for part II 51 and 53 
of the X actuators 39 and 41 of the related mobile units 25 and 27, and they can move a part for this part I in 
the direction of Y relatively to parts for part II 59 and 61 of the related Y actuators 43 and 45 which extend 
in parallel. The X actuators 39 and 41 and the Y actuators 43 and 45 are the so-called force actuators. While 
the amount of [ parts for part I 47 and 49 of the X actuator 39 and / 5 1 and 53 ] part II which collaborates 
makes the mutual driving force of a predetermined value act on parallel in the direction of X during 
actuation The amount of [ parts for part I 55 and 57 of the Y actuators 43 and 45 and / 59 and 61 ] part II 
which collaborates makes the mutual driving force of a predetermined value act on parallel in the direction 
of Y during actuation. An isodynamia [ this ] actuator is a linear Lorentz-force motor which is the usual 
known, and generates the Lorentz force of a predetermined value chiefly during actuation. Thus, the base 
material holders 1 1 and 13 are [ mutual ] movable [ in the direction of X / to parallel ] by the suitable 
driving force of the X actuators 43 and 45 of the related mobile units 25 and 27 respectively independently. 
The base material holders 1 1 and 13 are movable in the direction of Y independently to mutual by the 
suitable driving force of the Y actuators 43 and 45 of the mobile units 25 and 27 related with the X-actuators 
43 and 45 of the mobile units 25 and 27 related, respectively. 

Furthermore, as drawing 2 and drawing 3 show, the Y actuators 43 and 45 of mobile units 25 and 27 are 
equipped with the common straight-line advice section 63, and it is shown to them to parts for part I 55 and 
57 of the Y actuators 43 and 45 movable in the direction of Y along with this advice section at parallel. A 
pointing device 3 is equipped with the pivotable unit 65 which accepts on a drawing in diagram and is 
shown in it, and this pivotable unit 65 is equipped with the 1 st disk-like section 67 fixed to the balance unit 
69 of the pointing device 3 explained further below at a detail, and the 2nd disk-like section 71 fixed to the 
common straight-line advice section 63. Around the axis of rotation 73 prolonged in parallel at a Z direction, 
the 2nd disk-like section 71 is pivotable to the 1st disk-like section 67. 

The motor 75 shown in the pivotable unit 65 in diagram is established for this object. It is fixed to the 
balance unit 69 and this motor 75 is connected with the 2nd disk-like section 71 with a driving belt 77. After 
the 1st semi-conductor base material 19 is exposed during actuation in an actuated position and the 2nd 
semi-conductor base material 23 is arranged to the 2nd base material holder 13 by the measuring point, the 
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2nd disk-like section 71 of the pivotable unit 65 carries out a rear-spring-supporter revolution around axis of 
rotation 73 to the 1st disk-like section 67 at 180 degrees, therefore rotates the common straight-line advice 
section 63 around axis of rotation 73 with the 1st mobile unit 25 and the 2nd mobile unit 27. By the above- 
mentioned revolution of the common straight-line advice section 63, while moving the 1st mobile unit 25 to 
a measuring point from an actuated position as a whole with the 1st base material holder 1 1, the 2nd mobile 
unit 27 is moved to an actuated position from a measuring point as a whole with the 2nd base material 
holder 13. Drawing 3 shows the pointing device 3 in the location which performed a part of all rotation 
whose common straight-line advice section 63 is 1 80 degrees. 

The balance unit 69 of the above-mentioned positioning device 3 is equipped with the comparatively heavy 
balance block which consists of a granite. The balance unit 69 is guided movable to parallel in parallel and 
the direction of Y in the direction of X by the static gas bearing which is not illustrated to drawing 2 and 
drawing 3 at the slideway 79 top prolonged in parallel in parallel and the direction of Y in the direction of X. 
The slideway 79 is formed on the base 81 of the positioning device 3 shown in drawing 1 . This base is 
being fixed to the frame 1 of RISOGURAFU equipment. Parts for part II 59 and 61 of the Y actuators 43 
and 45 of two mobile units 25 and 27 are connected with the balance unit 69 which is showing in parallel in 
parallel and the direction of Y in the direction of X through the common straight- line advice section 63 and 
the pivotable unit 65, therefore the balance unit 69 is taking the common balance unit into consideration for 
two mobile units 25 and 27 of a positioning device 3. It is generated from the driving force generated with 
the Y actuators 43 and 45 during actuation, and the reaction force of the actuators 43 and 45 which act on 
parts for part II 59 and 61 by parts for part I 55 and 57 of the Y actuators 43 and 45 is transmitted to the 
balance unit 69 through the common straight-line advice section 63 and the pivotable unit 65. It is generated 
from the driving force generated with the X actuators 39 and 41, and the reaction force of the X actuators 39 
and 41 which act on parts for part II 51 and 53 by parts for part I 47 and 49 of the X actuators 39 and 41 is 
transmitted to the balance unit 69 through parts for parts for part I 55 and 57, and part II 59 and 61, the 
common straight-line advice section 63, and the pivotable unit 65 of the Y actuators 43 and 45. Since the 
balance unit 69 can move a slideway 79 top to parallel in parallel and the direction of Y in the direction of 
X, the balance unit 69 moves it to parallel to the base 81 in parallel with the direction of X in response to an 
operation of the above-mentioned reaction force transmitted to this balance unit 69 in the direction of Y. 
Since the balance unit 69 is comparatively heavy, its distance which the balance unit 69 moves to the base 
81 is comparatively small. Therefore, since the reaction force of two mobile units 25 and 27 is changed into 
migration of the balance unit 69 on a slideway 79, the above-mentioned reaction force does not make the 
balance unit 69, the base 81 of a positioning device 3, and the frame 1 of RISOGURAFU equipment 
produce mechanical oscillation. Such mechanical oscillation has a possibility of producing inaccurate 
positioning of two mobile units 25 and 27 which is not desirable. 

As stated above, the X actuators 39 and 41 and the Y actuators 43 and 45 of mobile units 25 and 27 
constitute the so-called force actuator for generating the driving force of a predetermined value. By using 
such a force actuator, the value of the driving force of mobile units 25 and 27 can be substantially made into 
the independent thing independently about the location which the amount of [ 47, 49, 55, and 57 ] part I 
occupies to parts for part II 51, 53, 59, and 61 of the X actuators 39 and 41 and the Y actuators 43 and 45 
relatively. Since the location of the relative base material holders 1 1 and 13 follows the value of the driving 
force of the 1 st mobile unit 25 and the 2nd mobile unit 27 to the base 8 1 , respectively, by using a force 
actuator The above-mentioned location of the base material holders 1 1 and 13 becomes what became 
independent mostly to the location for parts for part I 47, 49, 55, and 57 of mobile units 25 and 27, and part 
II 51, 53, 59, and 61. Therefore, the above-mentioned location of the base material holders 1 1 and 13 
becomes what became independent mostly to the location of the balance unit 69 connected with parts for 
relative part II 59 and 61 to the base material holders 1 1 and 13 connected with parts for part I 47 and 49. 
Therefore, migration of the balance unit 69 to which it points in parallel in the direction of X relatively to 
the base 8 1 , Migration of the balance unit 69 to which it points in parallel in the direction of Y over the base 
81, Migration of the balance unit 69 which has both a migration component parallel to the direction of X and 
a migration component parallel to the direction of Y does not have effect substantially in the location of the 
relative base material holders 1 1 and 13 to the base 81 relatively to the base 81 . As mentioned above, such 
migration of the balance unit 69 is produced as a result of the reaction force of mobile units 25 and 27. 
Therefore, in the condition which shows in drawing 1 , the mutual interference between the positioning 
accuracy of the mobile units 25 and 27 which the location of the relative 1st base material holder 1 1 does 
not receive effect in mechanical oscillation or the above-mentioned migration of the balance unit 69, 
therefore are produced from the reaction force of mobile units 25 and 27 is prevented to the location and the 
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focusing unit 5 of the relative 2nd base material holder 13 to the location measurement unit 37. 
Since the reaction force of mobile units 25 and 27 produces mechanical torque to the balance unit 69, the 
balance unit 69 rotates around axis of rotation to which it points in parallel at a Z direction while moving in 
the direction of Y in parallel with the direction of X in response to an operation of this reaction force at 
parallel. In parallel with the direction of X which does not have effect in the location of the relative base 
material holders 1 1 and 13 to the base 81 as effectiveness which uses a force actuator, unless such a 
revolution of the balance unit 69 adopts a separate means unlike migration of the balance unit 69 parallel to 
the direction of Y, generally the location of the relative base material holders 1 1 and 13 is affected to the 
base 81. In order to prevent such effect that is not desirable, the control unit 83 shown in drawing 2 in 
diagram is formed in a positioning device 3, and a control unit 83 is made to collaborate in two optical 
location sensors 85 and 87 fixed to the base 81 of a positioning device 3. Position sensors 85 and 87 
measure the direction of the common straight-line advice section 63 to the direction of Y. The motor 75 of 
the pivotable unit 65 is controlled by the control unit 83, and the common straight-line advice section 63 is 
made to hold in a location parallel to the direction of Y during actuation except for the flash which needs to 
make 180 degrees carry out the rear-spring-supporter revolution of the straight-line advice section 63. 
Therefore, parts for part I 47 and 49 of the X actuators 39 and 41 are made to hold in a location parallel to 
the direction of X. Since the common straight-line advice section 63 is held with a control unit 83 in a 
location parallel to the direction of Y To parallel, in the direction of X, and/or, migration of the balance unit 
[ as opposed to / in the direction of Y / the base 81 to parallel ] 69, And a revolution of the balance unit 69 to 
the base 81 does not have effect substantially in the location of the base material holders 1 1 and 13 to the 
base 81 . Therefore, the mutual interference between the positioning accuracy of the mobile units 25 and 27 
generated from a revolution of the balance unit 69 produced according to reaction force again is prevented. 
By guiding the balance unit 69 on a slideway 79 by the static gas bearing, advice of the balance unit 69 
which does not have friction substantially can be performed on a slideway 79. Migration of the balance unit 
69 produced according to reaction force is not substantially blocked according to the frictional force 
between the balance unit 69 and a slideway 79. Consequently, reaction force is changed into migration of 
the balance unit 69 nearly thoroughly, and does not make the base 81 and the balance unit 69 generate 
residual vibration mostly. 

As shown in drawing 2 in diagram, the so-called drift prevention means 89 is further formed in a pointing 
device 3. In response to an operation of the interference force in which the balance unit 69 is not what was 
generated according to the external interference force 3, i.e., a positioning device, if another means was not 
provided, since it showed around on the slideway 79 in friction or the condition that there is nothing 
substantially, it may happen that the balance unit 69 moves freely in a slideway 79 top. The example of such 
interference force is a component of gravity which directs in parallel at a slideway 79 and acts on the 
balance unit 69 and a pointing device 3. If this component does not have a completely level slideway 79, it 
exists. The drift prevention means 89 makes the comparatively small drift prevention force act on the 
balance unit 69, and it prevents that the balance unit 69 moves freely. Furthermore, it is necessary to 
constitute the drift prevention means 89 so that migration of the balance unit 69 to the base 81 produced 
according to the reaction force of mobile units 25 and 27 may not be disturbed. 

The drift prevention means 89 is equipped with two mechanical springs 91 and 93 and mechanical springs 
95 in the example shown in drawing 2 . It is fixed to the base 81 and the balance unit 69, and the mechanical 
springs 91 and 93 make the comparatively small spring force act on the balance unit 69 in the direction of X 
at parallel. On the other hand, the mechanical spring 95 makes the comparatively small spring force act on 
the balance unit 69 in the direction of Y at parallel. 

Drawing 4 and drawing 5 show the 2nd example of this invention pointing device 97 suitable for using it for 
RISOGURAFU equipment at drawing 1 . Also in drawing 4 and drawing 5 , the same sign shows the 
component of the RISOGURAFU equipment 97 corresponding to the component of RISOGURAFU 
equipment 3. The base material holders 1 1 and 13 in a pointing device 97 are guided movable in the 
direction parallel of X, and the direction of Y in a slideway 103 top at parallel, respectively by the so-called 
foot 99,101 which prepared the static gas bearing and which was supported in aerostatics. This slideway 103 
is common to two base material holders 1 1 and 13, and extends in parallel in parallel and the direction of Y 
in the direction of X. In a pointing device 3, the X actuators 105 and 107 constituted as a force actuator, two 
Y actuators 109 and 111, and 113 and 1 1 5 are similarly prepared in the mobile units 25 and 27 of a pointing 
device 97, respectively. While preparing parts for part 1117 and 119 guided movable to parts for part II 121 
and 123 which extend in parallel in the direction of X in the X actuators 105 and 107, respectively, parts for 
part I 125, 127, 129, and 131 guided movable to parts for part II 133, 135, 137, and 139 which extend in 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 0/2006 



JP,2000-505958,A [DETAILED DESCRIPTION] 



Page 11 of 15 



parallel are prepared in the direction of Y at the Y actuators 109, 111, 113, and 115, respectively. As shown 
in drawing 4 , parts for part II 121 and 123 of the X actuators 105 and 107 are connected with both 129 and 
131 [ parts for part I 125 and 127 of two Y actuators 109, 1 1 1, 1 13, and 1 15 of the mobile units 25 and 27 
related, respectively, and ]. The amount of [ of the X actuators 105 and 107/121 and 123 ] part II rotates to 
the Y actuators 109 and 1 1 1 in relation to the surroundings of the pivoting axes 141, 143, 145, and 147 
parallel to a Z direction, two part I 125 and 127 of 1 13 and 1 15, and 129 and 131. Parts for part 1117 and 
1 19 of X actuator are connected with the base material holders 1 1 and 13 of the related mobile units 25 and 
27 prepared in the direction of X in parallel and the direction of Y at parallel so that it might explain further 
below, respectively. Parts for part II 133, 135, 137, and 139 of the Y actuators 109, 1 1 1, 1 13, and 1 15 are 
being fixed to the balance unit 149 respectively common to two mobile units 25 and 27. This balance unit 
149 is equivalent to the balance unit 69 of a positioning device 3, and a slideway 79 top is shown to this 
balance unit 149 to it movable to parallel in the direction of Y in the direction of X by the static gas bearing 
which is not shown in a drawing at parallel. In parallel, it extends in the direction of X, it extends in parallel 
in the direction of Y, and the slideway 79 belongs to the base 81 of the positioning device 97 fixed to the 
frame 1. The balance unit 149 is the common support for two base material holders 1 1 and 13 
simultaneously, and the common slideway 103 of the base material holders 1 1 and 13 is a top face of the 
balance unit 149. The drift prevention means 89, 91, 93, and 95 are formed in the balance unit 149 of a 
positioning device 97 as well as the balance unit 69 of a positioning device 3. Respectively, the base 
material holders 1 1 and 13 are [ mutual ] movable by the X actuators 105 and 107 to parallel in the direction 
of X independently, and its base material holders 1 1 and 13 are [ mutual ] movable [ in the direction of Y / 
to parallel ] by the equal movement magnitude of two more Y actuators 109 and 1 1 1 and two Y actuators 
113 and 115 independently. Under actuation, Parts for parts for part II 121 and 123 of the X actuators 105 
and 107, parts for part I 125, 127, 129, and 131 of the Y actuators 109, 111, 113, and 115, and part II 133, 
135, 137, and 139 of the Y actuators 109, 111, 113, and 115 While minding and transmitting the reaction 
force of the X actuators 105 and 107 to the balance unit 149 The reaction force of the Y actuators 109, 111, 
113, and 1 15 is directly transmitted to the balance unit 149 through parts for part II 133, 135, 137, and 139 
of the Y actuators 1 09, 1 1 1 , 1 1 3, and 1 1 5. 

the joint members 151 and 153 explained further below at a detail — the base material holders 1 1 and 13 -- 
respectively — preparing — joint members, such as this, — it can connect in the direction of X by turns, and 
the base material holders 1 1 and 13 can be connected with parallel in parallel and the direction of Y at a part 
for a part for part I 1 17 of the X actuator 105 of the 1st mobile unit 25, and part I 1 19 of the X actuator 107 
of the 2nd mobile unit 27. A part for a part for part I 155 and part II 1 57 is prepared in the joint member 151 
of the 1st base material holder 1 1 for this object. While enabling it to connect the 1st base material holder 1 1 
with a part for part I 1 17 of the X actuator 105 of the 1st mobile unit 25 by part for part I 155 It enables it to 
connect the 1 st base material holder 1 1 with a part for part I 1 1 9 of the X actuator 1 07 of the 2nd mobile 
unit 27 by part for part II 1 57. While forming a part for a part for part I 1 59, and part II 161 in the joint 
member 153 of the 2nd base material holder 13 and enabling it similarly to connect the 2nd base material 
holder 13 with a part for part I 1 17 of the X actuator 105 of the 1st mobile unit 25 by part for part I 159, it 
enables it to connect the 2nd base material holder 13 with a part for part I 1 19 of the X actuator 107 of the 
2nd mobile unit 27 by part for part II 161 . In the condition that drawing 1 and the condition 1 1 shown in 
drawing 4 , i.e., the 1st base material holder, are in an actuated position, and the 2nd base material holder 13 
is in a measuring point While connecting the 1 st base material holder 1 1 with a part for part I 1 1 7 of the X 
actuator 105 of the 1st mobile unit 25 through a part for part I 155 of the joint member 151 The 2nd base 
material holder 13 is connected with a part for part I 1 19 of the X actuator 107 of the 2nd mobile unit 27 
through a part for part II 161 of the joint member 153. In case the 1st base material holder 1 1 moves to a 
measuring point from an actuated position and the 2nd base material holder 13 moves to an actuated 
position from a measuring point, the base material holders 1 1 and 13 need to pass through the common 
slideway 103 top mutually. 

the 2nd mid-position M which is made to move the 1 st base material holder 1 1 to 1 st mid-position M' shown 
in drawing 5 between an actuated position and a measuring point from an actuated position with the 1 st 
mobile unit 25, and shows the 2nd base material holder 13 simultaneously to drawing 5 which is located 
between an actuated position and a measuring point and is next to 1 st mid-position M f from a measuring 
point with the 2nd mobile unit 27 in order to attain this ~ " — it is made to move In above-mentioned mid- 
position M* and M", the base material holders 1 1 and 13 are not connected with the 1st mobile unit 25 and 
the 2nd mobile unit 27, respectively. Therefore, the amount of [ of the X actuator 105 of the 1st mobile unit 
25 / 1 17 ] part I moves to 2nd mid-position M" from 1st mid-position M f , and it is this 2nd mid-position M", 
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and is connected with a part for part I 159 of the joint member 153 of the 2nd base material holder 13. 
Similarly, the amount of [ of the X actuator 107 of the 2nd mobile unit 27 / 1 19 ] part I moves to 1st mid- 
position M" from 2nd mid-position M", and it is connected with a part for part II 157 of the joint member 
1 51 of the 1st base material holder 1 1 in this 1st mid-position. Thus, it will be in the condition which shows 
in drawing 5 , and while the 1 st base material holder 11 in 1 st mid-position M 1 is connected with a part for 
part I 1 1 9 of the X actuator 1 07 of the 2nd mobile unit 27, the 2nd base material holder 1 3 in the 2nd mid- 
position of M " is connected with a part for part I 1 17 of the X actuator 105 of the 1st mobile unit 25. 
Finally, while the 1 st base material holder 1 1 is moved from 1 st mid-position M* to a measuring point with 
the 2nd mobile unit 27, the 2nd base material holder 13 is simultaneously moved from 2nd mid-position M" 
to an actuated position with the 1st mobile unit 25. Since the distance which the amount of [ of the Y 
actuators 109, 1 1 1, 1 13, and 1 15 / 125, 127, 129, and 131 ] part I must move to parts for part II 133, 135, 
137, and 139 decreases by using the joint members 151 and 153, it decreases the dimension of mobile units 
25 and 27. Furthermore, since the amount of [ of the X actuators 105 and 107/121 and 123 ] part II needs to 
pass mutually to parallel in the direction of Y, mobile units 25 and 27 are maintained by easy structure. 
As mentioned above, the joint members 151 and 153 of the base material holders 1 1 and 13 are constituted 
as the so-called XY Lorentz-force actuator. While having the permanent magnet system the amount of [ of 
the joint member 15,153/ 155 and 159 / whose ] part I is the usual known thing because of this object, the 
amount of [ of the X actuator 1 05 of the 1 st mobile unit 25/117] part I has the usual known electric coil 
system 163. This electric coil system 163 is designed so that it may collaborate in a part for a part for part I 
155 of the joint member 151 of the 1st base material holder 11, and part I 159 of the joint member 153 of the 
2nd base material holder 13 by turns. 1 set of permanent magnets of known respectively usual in parts for 
part II 157 and 161 of the joint members 151 and 153 - having - the 1-th of the X actuator 107 of the 2nd 
mobile unit 27 — 1 19 is equipped with the usual known electric coil system 165 for 1 minute. This electric 
coil system 165 is designed so that it may collaborate in a part for a part for part II 157 of the joint member 
151 of the 1st base material holder 11, and part II 161 of the joint member 153 of the 2nd base material 
holder 13 by turns. A part for part I 155 of the coil system 163 and the joint member 151, a Lorentz force 
with XY Lorentz-force actuator parallel to the direction of X formed by the amount of [ of the joint member 
153 / 159 ] part I so that application might be possible, Are suitable for generating the moment of a Lorentz 
force parallel to the direction of Y, and the surrounding Lorentz force of the moment axis to which it points 
in parallel at a Z direction. The 2nd base material holder 13 in the direction of X with the above-mentioned 
XY Lorentz-force actuator so that the 1st base material holder 1 1 or application may be possible therefore, 
to parallel And/or, it can move to parallel at a comparatively slight distance to part 1117 of a rear spring 
supporter and the X actuator 105 of the 1st mobile unit 25 in the direction of Y. Moreover, this 1st base 
material holder 1 1 or the 2nd base material holder 13 is pivotable to a part for rear-spring-supporter part I 
1 17 at an include angle comparatively small around axis of rotation to which it points in parallel at a Z 
direction. A Lorentz force with XY Lorentz-force actuator parallel to the direction of X similarly formed by 
the amount of [ of the joint member 153 / 161 ] part II so that a part for part II 157 of the coil system 165 
and the joint member 151 and application might be possible, Are suitable for generating the moment of a 
Lorentz force parallel to the direction of Y, and the surrounding Lorentz force of the moment axis to which 
it points in parallel at a Z direction. The 2nd base material holder 13 so that the 1st base material holder 1 1 
or application may be possible therefore, with the above-mentioned XY Lorentz-force actuator It is parallel 
to the direction of X, and/or can move in the direction of Y at a comparatively small distance which is 
parallel to a part for part I 1 19 of the X actuator 107 of the 2nd mobile unit 27 of a rear spring supporter. 
Moreover, the 1st base material holder 1 1 or the 2nd base material holder 13 is pivotable to a part for rear- 
spring-supporter part I 1 19 at an include angle comparatively small around axis of rotation to which it points 
in parallel at a Z direction. By using above-mentioned XY Lorentz-force actuator, especially, the easy and 
practical structure of the joint members 151 and 153 c^n be offered, and connection and balking of the joint 
members 151 and 153 can be easily attained through the operation and the object for bad harvest of a 
Lorentz force which act between the above-mentioned magnet system and a coil system. Furthermore, this 
XY Lorentz-force actuator acts as 2nd detailed actuation stage for mobile units 25 and 27. Thereby, the base 
material holders 1 1 and 13 can be comparatively positioned to accuracy to the 1st actuation stage formed by 
the X actuators 105 and 107 and the Y actuators 109, 1 1 1, 1 13, and 1 15. 

The balance unit 149 of a positioning device 97 as well as the balance unit 69 of a positioning device 3 
rotates around axis of rotation to which it points in parallel at a Z direction as a result of the reaction force of 
the mobile units 25 and 27 which act on this balance unit 149. In order that a revolution of the balance unit 
149 may prevent making the migration of the base material holders 1 1 and 13 to the base 81 which is not 
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desirable produce, The 1st control unit 167 and the 2nd control unit 169 are formed in a pointing device 97. 
A part for part II 121 of the X actuator 105 of the 1st mobile unit 25 can be held in a location parallel to the 
direction of X with the 1st control unit 167. A part for part II 123 of the X actuator 107 of the 2nd mobile 
unit 27 can be held in a location parallel to the direction of X with the 2nd control unit 169. As shown in 
drawing 4 , the 1st control unit 167 collaborates in two optical location sensors 171 and 173 fixed to the 
base 81, and measures the direction of the X actuator 105 to the direction of X of [ for part 11/121 ] by 
optical location sensors, such as this. Similarly, the 2nd control unit 1 69 collaborates in two photo sensors 
175 and 177 fixed to the base 81 , and measures the direction of the X actuator 107 to the direction of X of 
[ for part II / 123 ] by optical location sensors, such as this. When the balance unit 149 rotates, as for the 1st 
control unit 167, two Y actuators 109 and 1 1 1 of the 1st mobile unit 25 are controlled so that the amount of 
[ of the X actuator 105/121] part II stops at a location parallel to the direction of X. Similarly, when the 
balance unit 149 rotates, as for the 2nd control unit 169, two Y actuators 113 and 1 15 of the 2nd mobile unit 
27 are controlled so that the amount of [ of the X actuator 107 / 123 ] part II stops at a location parallel to 
the direction of X. Thus, the revolution of the X actuators 105 and 107 used as the cause which generally 
causes the migration of the base material holders 1 1 and 13 to the base 81 which is not desirable, and the 
base material holders 1 1 and 13 connected with it is prevented by holding parts for part II 121 and 123 of 
the X actuators 105 and 107 in a location parallel to the direction of X. 

Imaging ** by the so-called principle of "a step and a scan" is used for this invention RISOGURAFU 
equipment shown in drawing 6 in diagram. The same sign shows the component equivalent to the 
component of the RISOGURAFU equipment shown in drawin g 1 in drawing 6 . In imaging ** by the 
principle of "a step and a scan", during exposure, the 1st semi-conductor base material 19 is not in a fixed 
location to the focusing unit 5, but moves the 1st semi-conductor base material 19 and a mask 35 in the 
direction of X to the focusing unit 5 among a shot synchronizing with parallel. While forming the pointing 
device 3 for moving the 1st semi-conductor base material 19 to the RISOGURAFU equipment of drawing 6 
for this object, the separate pointing device 179 which makes parallel move a mask 35 in the direction of X 
to the focusing unit 5 is formed. It is this invention pointing device which this separate pointing device 179 
also has in the RISOGURAFU equipment of drawing 6 . As shown in drawing 6 in diagram, this separate 
pointing device 179 has the 1st mask holder 181 and the same 2nd mask holder 183. The mask holders 181 
and 1 83 are back faces which extend at right angles to a Z direction, respectively, and have the back face 
185 which can install the 1st mask 35 on this back face, and the back face 187 which is a back face which 
extends at right angles to a Z direction, and can install 2nd mask 35* on this back face, the 1st mask holder 
181 - the 1st mobile unit 189 of a pointing device 179 - the direction of X - parallel - the direction of Y ~ 
parallel - the 1st — frame 1 - receiving - it can position - the 2nd mask holder 183 - the 1st frame can be 
positioned to 1 to the direction of Y to parallel with the 2nd mobile unit 191 of a pointing device 179 at 
parallel in the direction of X. In the condition which shows in drawing 6 , the 1st mask holder 181 is in the 
actuated position of a pointing device 179, it can irradiate the 1st semi-conductor base material 19 through 
the 1st mask 35, and, on the other hand, the 2nd mask holder 183 is [ mask / 35 / 1st ] in the measuring point 
of a pointing device 179 with 2nd mask 35\ In this measuring point, the location of 2nd mask 35' to the 2nd 
mask holder 183 can be measured with the location measurement unit 193 with the separate RISOGURAFU 
equipment fixed to the frame 1 of RISOGURAFU equipment. Since it is brief, 2nd mask 35' can be further 
positioned to a measuring point in a required precision to the 2nd mask holder 183 according to the separate 
transport station which is not illustrated to drawing 6 . This transport station is used and the mask by which 
a sequential activity is carried out is transported to the measuring point of a pointing device 1 79 from a 
mask magazine. Since the semi-conductor base material of one piece or some is irradiated, after finishing 
using the 1st mask 35, the 1st mask holder 181 is moved to a measuring point from an actuated position with 
a pointing device 179, and the 1st mask 35 is returned to a mask magazine from a measuring point according 
to the above-mentioned transport station. Simultaneously, the 2nd mask holder 183 is moved from a 
measuring point to an actuated position with 2nd mask 35' with a pointing device 179. By using this 
invention pointing device 179, the output of RISOGURAFU equipment can be increased further. It is 
because the mask which should be used is already arranged to the related mask holder one by one if this 
arrives at an actuated position. 

The separate pointing device 179 is shown in drawing 7 in diagram. By the feet 195 and 197 supported in 
aerostatics, in the common slideway 199 top of the base material 201 which extends in parallel in the 
direction of X, and extends in parallel in the direction of Y, it shows around in the direction of X at parallel, 
and the mask holders 181 and 183 of this pointing device 179 are guided movable in the direction of Y at 
parallel, respectively. A base material 201 is fixed to the balance unit 205 through the pivotable unit 203. the 
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slideway 207 top which forms some bases 209 of a positioning device 179 — in the direction of Y, the 
balance unit 205 is guided in the direction of X at parallel, and it is shown to it to it by the static gas bearing 
movable at parallel. As shown in drawing 6 in diagram, the base 209 of a positioning device 179 is being 
fixed to the frame 1 of RISOGURAFU equipment. The pivotable unit 203 and the balance unit 205 of a 
positioning device 1 79 are mostly equivalent to the pivotable unit 65 and the balance unit 69 of the 
positioning device 3 explained previously. 

The 1st mobile unit 189 of a pointing device 179 and the 2nd mobile unit 191 are equipped with the X 
actuators 211 and 213 constituted as a force actuator, respectively. The X actuators 21 1 and 213 equip 
parallel with parts for movable part 1215 and 217 in the direction of X to parts for part II 219 and 221 of the 
related X actuators 21 1 and 213 which extend in parallel mostly in the direction of X, respectively. Parts for 
part II 219 and 221 of the X actuators 21 1 and 213 are being fixed to the base material 201 , and the amount 
of [ 219 and 221 ] part II, such as this, has the common straight-line advice section 223 which extends in 
parallel mostly in the direction of X. Furthermore, mobile units 189 and 191 are equipped with XY Lorentz- 
force actuators 225 and 227, respectively, and this actuator has the electric coil systems 233 and 235 fixed to 
parts for part 1215 and 217 of the X actuators 211 and 213 of the mobile units 189 and 191 relevant to the 
permanent magnet systems 229 and 23 1 fixed to the mask holders 181 and 1 83 of the related mobile units 
189 and 191. The mask holders 181 and 183 are a rear spring supporter and a comparatively low precision 
by the X actuators 211 and 213 at a comparatively big distance. Parallel can be moved in the direction of X 
to the base 209, and, on the other hand, the mask holders 1 8 1 and 1 83 are a rear spring supporter and a 
comparatively high precision by XY Lorentz-force actuators 225 and 227 at a comparatively small distance. 
As opposed to parts for part 1215 and 217 of the X actuators 21 1 and 213 parallel to the direction of X, and 
the direction of Y It can be made to move and, moreover, the mask holders 181 and 183 are pivotable 
covering the include angle limited to the surroundings of the axis to which it points in parallel at a Z 
direction to parts for above-mentioned part 1215 and 217. By using XY Lorentz-force actuators 225 and 
227, the mask holders 181 and 183 can be positioned in a comparatively high precision to parallel in the 
direction of Y during exposure of a semi-conductor base material, and migration of the mask holders 181 
and 183 to which it points in parallel in the direction of X can be made into altitude to the direction of X at 
parallel. Finally, the pointing device 179 as well as a pointing device 3 has a control unit 237. Except for the 
flash which makes 1 80 degrees carry out the rear-spring-supporter revolution of the base material 201 to the 
base 209 with the pivotable unit 203, the straight-line advice 223 is held in a location parallel to the 
direction of X with a control unit 237 during actuation. To be shown in drawing 7 in diagram, a control unit 
237 collaborates in two optical location sensors 239 and 241, and this control unit 237 controls the motor 
243 of the pivotable unit 203. 

In drawing 1 and the RISOGURAFU equipment shown in drawing 6 , the semi-conductor base material of 
the group under manufacture is irradiated one by one through a certain mask, and the sequential exposure of 
this group is carried out through the following mask. By using this invention pointing devices 3 and 97 for 
moving a semi-conductor base material, the output of RISOGURAFU equipment can be increased 
remarkably, and since a mask is moved further, output can be further increased by using the pointing device 
179 with separate this invention. As a sequential exposure is performed to the semi-conductor base material 
under manufacture through a series of masks and the following semi-conductor base material is irradiated 
through the mask of a up Norikazu ream, this invention can be applied to RISOGURAFU equipment. 
RISOGURAFU equipment in case the pointing device for migration of a mask is this invention equipment 
chiefly and the pointing device for migration of a semi-conductor base material is the usual pointing device 
can also attain buildup of the great portion of output of RISOGURAFU equipment. 
It is used for above-mentioned this invention RISOGURAFU equipment exposing a semi-conductor base 
material in manufacture of an accumulation electronic semiconductor circuit. Image formation of the mask 
pattern can be carried out on a base material with RISOGURAFU equipment, and such RISOGURAFU 
equipment can be used also for manufacture of other products which established the structure of having the 
detailed dimension of the range below a micron. As the example, there are structure of the conduction 
detection pattern of an integrated optics system or a magnetic domain store and structure of a liquid crystal 
image display pattern. 

this invention pointing device is not only used for RISOGURAFU equipment, but can arrange a finish 
machine, a machine tool, and the article that should be processed to the article holder in a measuring point, 
and it can use it for the machine processed next in an actuated position, or equipment. 
As mentioned above, the mobile units 25 and 27 of this invention positioning device 3 have the X actuators 
39 and 41 and the Y actuators 43 and 45, respectively. The mobile units 25 and 27 of the above-mentioned 
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this invention positioning device 97 are equipped with the X actuator 105, 107 or 2 Y actuators 109 and 111, 
113 and 115, and XY Lorentz-force actuators 151 and 153, respectively. The mobile units 189 and 191 of 
the above-mentioned this invention positioning device 179 are equipped with the X actuators 211 and 213 
and XY Lorentz-force actuators 225 and 227, respectively. Moreover, this invention pointing device may be 
equipped with the mobile unit of an alternative format, therefore, instead of [ of an above-mentioned linear 
X actuator and Y actuator ] — the so-called usual planar of itself known — electromagnetism — a motor may 
be used. On the other hand, moreover, among the base material holders 1 1 and 1 3 corresponding to instead 
of with each for two part I 47 and 49 of the X actuators 39 and 41 It is also possible to use a XYZ Lorentz- 
force actuator in a pointing device 3. To parallel in the direction of Y in the direction of X by this at a Z 
direction for example, in a high precision to parallel [ parallel ] A rear spring supporter and the base material 
holders 1 1 and 13 are made movable to parts for part I 47 and 49 corresponding to a slight distance. 
Furthermore, a rear spring supporter and the base material holders 1 1 and 13 can be made pivotable to parts 
for part I 47 and 49 corresponding to the include angle limited to the surroundings of axis of rotation parallel 
to the direction of X, axis of rotation parallel to the direction of Y, and axis of rotation parallel to a Z 
direction. Such a XYZ Lorentz-force actuator can be replaced with XY Lorentz-force actuator currently 
used and the foot supported in aerostatics, for example, can be used in a pointing device 97,179. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 4 ] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 0/2006 



JP,2000-505958,A [DRAWINGS] 



Page 4 of 7 




[Drawing 5] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 0/2006 



JP 5 2000-505958,A [DRAWINGS] 



Page 5 of 7 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/10/2006 



JP,2000-505958,A [DRAWINGS] 



Page 6 of 7 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/10/2006 



JP,2000-505958,A [DRAWINGS] 



Page 7 of 7 




[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/10/2006 



<i9)B#a<ftim? (jp> 



02) & m n ¥F & (A) 



^2000-505958 
(P2000-505958A) 
(43)£^B ¥/£l2*P 5 £16 6(2000.5. 16) 



<51)IntCl. 7 

H0 1L 21/027 
G 0 3 F 7/20 

H 0 1 L 21/68 



mm* 



5 2 1 



F I 

H 0 1 L 21/30 

G 0 3 F 7/20 

HO 1L 21/68 



5 0 3A 
5 2 1 

G 



m&mx m&t ^ffi&&w& *mm± 46 h) 



(2i)ms»# 


«rH¥10 -528568 


(7DUHA 


3— — 


(86) (22)fflBiH 


¥J£9*P10/! 3 H (1997. 10.3) 




hD-^X XX <7V 


(85)«f?3t«ftiB 


¥*fclO¥ 8 /! 24 B (1998. 8. 24) 




^-5>^H 5621 T— T-f >F— 


(86)ffl|»fflH## 


PCT/I B 9 7/0 1 2 0 9 




7i> 7A-*t?rW?iyA 1 


(87)BIS&W## 


W09 8/2 8 6 6 5 


(71)ffllSA 


7-IXIA UV^57^ ^XD-f 


(87)SKt&BBB 


¥J£10¥7/I 2 0(1998.7.2) 








9620370 9. 9 




:*5>£H3t 5503 X;l/7- 7iil'h* 


(32)«5fc0 


8 ¥12^ 24 0 (1996. 12. 24) 




-7i> 7 1 7> 1110 


(33)«5fe»*3gH 


a—Uy/Vtmft (EP) 


(72)3SW# 


n-7*xt>7 xu^ 




9720070 6. 6 




^-7>r5na 5656 y— y— y-r>n- 


(32)«$fcB 


9 <f 3 £ 10 H (1997. 3. 10) 




7i> 7*D7 6 


(33)«$fcffcfe5gffl 


B-ay/tftWf (EP) 


(74)f$!A 


#a± mt mm (*V5«) 











(54) [gswozm 



(57) [gift] 

mim&HVV? (11, 18 1) *#KiStfSSgl&S!> 

h (25, 18 9) £, m2®a,*)vy (1 3. 
18 3) &&mt<&2>m2&m3.~y h (27, 19 

1) t=£^fr^ffi®ft«>8B (3, 9 7. 1 7 9) T?* 

urai^ffiig tmb&mtL \z»wi-zitz c ttf-es*. 

HcTjy^a.x-^sgitt-s. sin 
y ^ ^ax-^ «wa-r s<Kia*:;^cjiiis$n 

t»l*»(47. 49;117, 119;215,2 
17) S^U £©Sf§iffi#te2ra»f*»j:i.xyH£# 

aftA5>Xa=y h (6 9, 1 4 9, 2 0 5) KHJg 
«nfcf2»» (5 9, 6 1 ; 1 3 3, 1 3 5, 1 3 
7, 1 3 9:2 1 9, 2 2 1) B»l7j©^ffl& 
gttT^SPJtrCife*. A^>XrLXy h«^-X (8 
l, 2 0 9) frttV»®->>!&\zmftisn> ^Wi=L~yY 



CM 




(2) ^2 00 0-50 5 9 5 8 

m l tip a p^l^!g 2 tJp n p4vi^£M 

xsm 2 gp^^x. , tuie^ 1 &kjh - >y h , &tf m 2 ssj^l - y (ommrn \ 

2t/p n p4-N;I/^^Jlia^tlTt/^jig^46^H^fe^T, X^IpHcTO^ YTalB] 
«!£U HulB^^VX^L-y h^X^iRHc^frfc:, Y^ft^TO^MfB^- 

3. X^KWC Y7afB]^W^^-T?)^-XCDSrt®±^:#W^WS 

tuf2XT^^a.x-^tc{ix^|p]ti:TO^ Y^iRitc Wlc^n^ti 
m l c l gP^^K^f § buIB^Sj^-- >y h otulB^p n p^;V^ 

fcBISU X73f^]^TO^IulB^ 1 gP^UBji-ratufBXT^^-^x-^o^ 



(3) ^2 00 0-5 0 5 9 5 8 

& mhb y r ^ ^ x- * 2 ytttKtt i>mmmz Ltcct ztmm t-rzm 

Mm 1 ~ 3 ©i/^nfr l 3t£f2tt©iftBi*a&gHo 

6. SulBYT ^^i3i-^(DtulB^ 1 B*mt><&Z&9bnjmttft't 5ttiiifi«a 
l^ftgp^tuIBM^^y bOMiBYr^cix-^ciS:^ lulBfitK^i6SK 
tc[Hf5RjtgrLn>y h^riS:^ MIB^^^X^«y h^H^^tifc^ 1 SB#fc, 
X7j|6]^Mit^, Y^|fijk:Mfe:aEfiE*rsiHlte«i*l©ffl»)U:M3B^ l 8P#K:*f 

Lmmnsmz$> d HuiB^iiii:^^^ i^^nfei 2 ^t^mmm^m^- 

7 . tut Bfttijfc- >y h t>mnmm*smz-~ v v %mwir ^^^mm^rcct^m 

8. MIB/^^xa- >y Mix^fnUcTO^ Y^ipjtcTO^^f £Hl*J®£: 
, oO^I^BJC^oT2^cDtfiIBtlp n p^;l/^X7jl^^WtC> Y^fafcW 
OMjl^^ffflB^.a^I/^tfilBm l ^I&any hofuiBXT ^^^x-^cd 

mibsii 1 ap^fc, mimmmz^m^^ hcommxr^^^^-^commm 
x., M^-r^M^v^cH^^nrc^igp^^^ iits^-^ hots 

3H X a. x-* ©351381 1 gP^C0^£nfc$g2gP#t^tufBX Yn-P 
1 gP^^^tl^n 2 {HOMIB XYD-l/>y*7^aX-^ ©Ml Big 2 



(4) 1^2 000-50 5 9 5 8 

imm Lmz&oms&^rcct t?% nmm 8 ictzmvi&mte&bmwo 
io. zmvmw&m^—v v^tYyimzmiKmttzmz^ftJt^ft^nm. 

MfB Y 7 2 * =l x- £ «JIS-r £ «fc 9 L Tc c i: £ f § If 3<<DiBH 5 , 

u-astHx., mzmj&zL-v haiin^tb, Miefie^i6^s«ci£D± 

W^^M^X^fpJtCWtC. S^XTaf^^MTtuIS^WIi^fegifi^YTa 
7gStc43V^T, ltufB{uB#i#>^BO 2 {@OtuHBtln a p^;l/^cD4oCD4oCD^tulE 

T*%><0, ffi&m. 1-10 cD^-ftlfr 1 ^HB*cO{uB#i#>^fi^£ Ctc^ffl-T 

12. tulBUV^^7SBWJ«0{iB^46SB^«^^ zmmcDiiLWtki&mm 

K> tulB^X ^ *;t^3r'>& <tfe X7a ft^TOUijtufBlfcfe - 'V h £>tf L 

13. tul2SiJ{@OteB?^i6^BC) 2 fiOtuIEtlp^^yl/^O^n^ti^XTDlnJ^TO 

mm? v- mm 2 ^ vx ^ ^;i/^±tc^« u#3 -^x ^ ^tuiB 

1 ~ 1 0<D^-ftifr 1 ^^iB^OffiB^^^B^BUlB^JffiCifitB^^BT^ 

%>z.t *w®. t-rz tmm 1 2 ^ibusc u v ^ ymm 0 

14. ^B^^fi^, i^7ht, suficDteB^^B^, mmmttzmfe 



(5) 



000-50 5 9 5 8 



M^U#§fuB^tuSBvx^^;l/^{«fugTfeD, if ^ 1 ~ 1 OOV^-T 



(6) 0 0 0-50 5 9 5 8 

tcTOlc^— Xtc^L^IfrU#3^2^i&*;l/^;£WU fg l ^n n p*;l^£:fg 2 

^l^ijn-^h, ikTsmzfem^-v hiz^n^tiftm*, mmc&wmmv 

Site, vx^twl/^i:, m^->yhi:, faWtetbmWt 

& C (D^W^^^lS^: X 7a IpHcTO^ X 73lo] &CMT£$[&&JH;: Y 
46^«{* / >=&< iltXTjfoI^TO^^^-- >y MC;ftLS»Mti&^X^*/l^ 
^ 7 tC^fca^fug^^H^ 3-n <y / ^#1^^525872 



(7) ft$ 2000-505958 

zttmtfLmc&rzZ'tcttf-vzzo cornet*. zm^m^-y^t^K, 



(8) &m 2000-505958 

^S^JCD^i; IT, «^»^ff! 1 Wp^;l/^il^-r^ 0 2»*£i!jrLX<y 
- V h . Rtf® 2 y h CD^ 2 gp##!g 1 fia - >y h , Rtf £| 2 &W)3. 

oT^2gp^Mc^ffl-r§s^«^-xtcfEji^n-r\ xtettuewuts/* 



(9) 4$$ 2000-505958 

m 

^5208497^ &SE»Itf* t> , C OBE»I©*^«ti#- 
JCTOJC^KjRj^CLTl^o LfrU ^H#I^5208497^^X^[pJ^TO^ 

h (DtlT ? 7 ai-^ til? 6 n- ^^fg^lT Z> «fc ^ tc1#^^ tiTl^S d £ 
- >y h co|g«j^ fc&I&ar: >y h ©8£ l SPSK RtMH 2 fiB#©*§*HftB £ « 



(10) 2000-505958 

hcomsht^i^cmmi^ x^ic^n^com i ^^m-r^xr ^t^x 
- * 2 gp^tc^ L&m*im tu xtv?-=l3--z K^ti^tim i 

^x-^cDm2gp^Hc^L^i<jor^cbfcii £##m£-r3o ci<Dii»j-ete\ 
texjjfaKmTiczft^n&m^micft&tmc, mm-r^m^y hoyr 

^3.3L-$(DfctlltXT??-a.2L-5i<Dm2ffift%:mCT, %fcY T a.^- 



(11) ft$ 2000-505958 

£ 9 & [H$e« X 7? [r] TOfC , &t>" Y 7j Ir] tcTO^^- X £ *f b ^p°p #/l> ^£r*£ 
» £ # 3 c £ & ^ t£ o T ^-x lc*tf £ ^p°p* ;V ^co jug it ;^yxa-7 

h o±ibiu$e^ <£ o r^#^^tt 3 o ±iar ^ a x- * ^jfp-r § fc&tfma 
ft & x r * =f- a x- * i fflj^jcwa^^^jfiB-r § e> „ ±is^jp^.- v 

^~XJc^-rs^a^;l/^ofi[fatc:St^«^L*V\ 

, X^iRFtcMfc, Y^TiRiU:Siati:5i«E-r«|5HE«i«cOM0»c, fglgl^Hc^L 
IUIkrT^T^D, ^Mifi«S3Srtk:H^*n^ 2 gp^i: finite Plft|rL-»y Mct£ 



(12) #^2 00 0-5 0 5 9 5 8 



a. x- £ <Djg 2 gP^# X73[Rl K: W^fiB^^Jt-r § fc460 2 g Wtc [H$e rT 



(13) ^2 0 00-50 5 9 5 8 

x, \miu.wfrib, wmiimtimimt(Dr^comi^miLmcDm(Dmz^miiL 

OI»r£t&frr£!g2l!fl^ » 

mm? zfem?.- 7h®x7^fai-^o^i gis^c @^ $ n/cm 2 t * 

1 gP^tf^n^n 2{|§cDXYn-^>^^T^^-j. X- £ Ofg 2 gP^HctM U# 



(14) ^2 00 0-50 5 9 5 8 

-U>^T^:xX— ^cD^n^'nofg 1 gp^filicOX Yn— Ix^y^T*?- 
^ £ (Dm 2 1 <* ZttfT*%2>o 

«&-r %m 2 w^^^^mit^ 2 m<v y r z * ^ x- # ^n^ntstt. 

X7j|rJ^M^ Y73(o]tC^il:^5it>^[lI»jfl&(Dj§IDtC, 2m(D®m3--v h<D 
XT^^aai-^©^2g|5^M3S^§Yr^^aX-^(D2{@^l^^C^ 
L^n^niUKjRl^C^L, $ij©:x->y Hc£Di^73cW»PL->y hCDYT? 

:xx>y hOS^Oftffl^tt, X^^MlC, YT^lpl^^M^^^-r^lHl 

>y MC@££ftfc2{@(D^i!):x- >y hCDYr^^J.X-^0^2^t-<-Xti: 

^LTinfE-r^o xT?^3.3L~$(Dm2i$ftttmm-?%>&m3--v h<DYrz 
h o x r ^ ^ ^ ji- ^ 2 x 7a sk\z.m^\tm\^um^- & c *>n?#, 

Hflil-r&^ifrrLX'y h(D2i©Y7^faX-^^^7yXXX-y HC*fUB5 



(15) ^2 0 0 0-50 5 9 5 8 



(16) ^2 00 0-50 5 9 5 8 

£ l 1 aW*;V^k:»L/Ti&i6a(ft«*]EStU:«l^ , rs./fca6, (ft 

s c t tc«k o r u v ^ ymm<D£MM&£ t < *t *-r § c £ c 
®mmmmtt*>i<&%m~?z>^w u y ? ^ y sb©#5»«m& u v y 

7ytSB*^iJfflOffiBSHa6SB*^^.x c OgiJiWfit^fcgBfc J; D ^ $ 

#M^-r§ 0 *fg0^uyy^y^B©ci(D#sij^ii»J^4D^T«, ^mfamw 
tixxfaicwftics&jL-y htettLrmmLx&mZ'&Zo tot, vx^± 



(17) 4$ g2 0 0 0-50 5 9 5 8 

o Z.ftK&K), MJ&OL-y h^MLT, ytm#mt±t£tt&T&££ff'V1*Z' : ? 

X #|RJ ^PtTtC Y 7} [6] fc W tcgiJ<HO{ftBi*«>Slg tc «fc o T fu«^46 £ nt# § 



(18) ^2 0 0 0-50 5 9 5 8 

mom i i»iawBit$5o 

0 5 fcH£B?£#>^B© 2 f@cD»W^;^^^P^{it«^fe§EI 4 cDl5fi#i46SB 
0 7 (4 0 6 (0 ij y ^7 ^ X * 2 <& 3 tc 46 iC^ffl § S'JO 

co*^fig^j6ss^0w^^-ro 
0 1 \cmmmz.^t>mm v v ^ 7gg«, ^ u v ^ y mic xo, rxs 

N ius^ - y h 5 , ^ 7 , &t)^#tM 9 (Dirnm-v y u—l. i ic^w-t 

feg?£46gB 3 com 2 &m=L~ 7h2 7K<toT7 A 1 tc^t L*g#f &*HC^i?J 



(19) 2000-505958 

->^^Lfc^&T\ |gl 1 9±E*S«i?-&3o If! 1 1 

KfcKW-So CcDgWOfc46, ^ 1 1 9 (D7 -/V KttYX ^35^ 

1 1 9, Stfv^^ 3 5ti»m^-->y h 5 KttLT— ^tttKfeStf 

tfcBlCfcftfcU ^©gfc:, ^ 1 h 2 5 £«koT^ 1 1 1 



(20) <$m 2000-505958 

mimic& k> , m 1 im*;^* i 1 ncmwztircm 1 ^mwmu 1 9 ^nuto 

M23©12 1 3 icttir 5{uB&, 0 l ^Elfify;:;^ U V ? ^ 7m 

i i 9 (Dmm^j Lfc&. MTicmmt % <£ ? ^ mi mmt^^ 

1 1 £f£B&#>SB3^£-?T, f«{M^P>«rauB^»j^L, CcDfuBfr^ 
B3(cj:oT^Kj-r^o m2Mtt*;l?l 3 icM? %m 2 ^mfoMtf 2 3 (DfaW 

tenmiiimic^^T, mcnfe-znr&o, ^2^1^23^28^ 
$\ 3icttLT^m?%mm?iiLwmtb*$ftr^z>frtb, i«{ufi^£^-m, 

•7u-2±u %.zfm3&3.-v h 5Ktttz>m2mtt*)v? \ 3 (D\iLW.<Dtmmm 
i / ?miiLWvmiftz> 1 m(DmM^)\y^<D^m-t^> v v ^ ^s^it^ u 2 

m(D&m3-~v b 2 5, 2 7^^f-r§*fg0^SB?^i6SB3cr)^ffllC c fcoT, £ 

02, &OT3«s 1 covv7^7mwici&mLTmir%*mmmmtbmm 
3 <om 1 uss^^-To itiwik&ws. 3 cD&m3-~v h 2 5 , 27 n^n^nx 

4 1 te^ti^enm 1 %v>i& 4 7, 49^ com 1^5^x73 ft 

^TO^^tTMig-r^^lj^.-^ h 2 5, 2 7cr>»M*^^l 1 s 1 3^® 



(21) !gg 2000-505958 

mtl5D, iIt§X7^aX-^3 9, 4 1<Dai2SP#5K 5 3 left 

lSB#5 5s 5 7^M, CtD^lgP^«B8MfSSi&^^ h 2 5, 2 7<DX 
7^fal-^3 9, 4 1 0^235^5 1 , 5 3 tlTfe D > Y7}ft&c¥ 

W<:5£frt&iWr£ YT^f-rLo:-^ 4 3, 4 5 (Dm 2 5 9 , 6 llcML 
ffl^WtC^®]-r§Ci:^T#^)o X7^aX-^3 9, 4K B.tfYT^^a. 

4 5iil/^f0^^T^f-aX— ^tfeoT, X7^faX-^3 9 
<D|glg|^4 7, 4 9, St>lim2^5K 5 3 ItttWl^ XfifalC^ 
frfc, m^Offi©|@SIEi!i^^ffl$-ti:§i;±fc^, Y7^fai-^43, 4 5 
©il^5 5, 5 7. St>"^i6-r§^2g[5^5 9, 6 1ttim YT^C^P 

yttzmz^-tZo z(D£?iclTs mttfrfrpi u 1 3teHii-r&^i[ixi. 

-•^ 2 5, 2 7©X7^faX-^4 3, 4 SMmMj^J^T. *B5 

^n^nmm-r^m^-^ b 2 5, 2 7©x-7^fax-^4 3, 45^^ 

tC, Mjgf^^ifjXL- y h 2 5, 2 7£DY7^faX-^4 3, 4 5 OMJ&Sg 
IJj^C^T, ^S^3teLTY7jfn]^^i!]pJtgTfe§o 

H£ N 02, RZfm3tftt&Ofc, fiax7h2 5, 2 7©Y7^faX 
-*43, 4 5^±tjlii:|^rtgP6 3^*X., £<Dm\HmcfaiX, Y7^fa 
X-^4 3, 4 5©^1^5 5, 5 7^Y73ln]tcTOti:^»)pJt^C^rt^n§ 

o im&&mw3&mmicwimmccQfr^®m"im^L- ^ v 6 5*mz-, <kd 
0fERitgxL- h 6 5^ui : ^-mnm\mm^^iiLmm^mm3<D^^y7.^ 

6 9tCg|^£n/cfg 1 -xVX^^gpe 7 «alM^rtgP6 3^@^^ 

nrcm2T i vx^^gp7 i ^iiio ^2f i vx^^gp7 n^z^^mc 

52^§IhI»^7 3cOMIDtc, mi -f^X^^6 7 {■c^f L/TmfsnTtlT^^o 

c^gwo/cfe, lufEojfjExL- < y h 6 5 icmmmc^mmm i s^fgtt&o c 
<onmm7 5(i/^^xxL-<y h 6 9^@^$n, raroi/h i iic^-oxmz 



(22) #3*2 0 0 0-5 0 5 9 5 8 

?tl, ^2 2 3 *<JB!J3£ffl«-em 2 ? 1 3 tctt LgB?iJ $ n/ctt 
, 0^oJtla-«y h6 5©^2f-rX^7 1 1 X*tfgP6 7 tCftb 
lBllsHlli7 3<DMIDfc:. 180° KJbfcOlartEU fot^ h 2 5 

i:m2^Sjo.->y h2 7£&fc, «M*^rtgP6 3«ISH£«I«|7 3<D^0JC|SI 
lE-f£ 0 «Jljt^rtgP6 3(D±IHIHe^«J;oT, 16 1 Sfa*;^ 1 I £P<K. 

SlffiBfc^fj$-&S 0 03«WI*IW6 3^1 8 0° 

rtffi7 9fig|nc^-rffiS^a6^iB3©^-X8 l±l:^te.nt^§ 0 £€>^ 
-Xtt'JV^77gI©7l/-A 1 tCH^«tlTV>5o 2fflO^I&3.— y h 2 5 
x 2 7<DYT?^3.3L— & 4 3. 4 5<Dfff2gfrfr5 9, 6 1 teWMtflllgftSB 6 
3, &XfmiffimzLZ.y h 6 5^UT, X7a(plJC¥tf fc, RtfY^lRl 

9fc* 

ffiBSfeSI 3 O 2 h 2 5, 2 7cDfci6«ji^^^XrL->y b£: 

Y7^fai-^4 3> 4 5©Sf§l8B#5 5, 5 7 tC £ o Tig 2 5 
9, 6 1C^fflf§7^^ai-^ 4 3, 4 5(DSM, #iMtt3g|*3» 6 3 , 

^n.ai-^3 9, 4Hc«fcot^tSffii^4i;, X7^f^x-^3 9 
> 41^13^47^ 4 9fcU;oT^2gP#5 1 , 5 3 Klf^ffl-TS XT V=f-a- 
x-^3 9, 4 1cD^7t?«. Y7^faX~^4 3, 4 5©H^5 5, 5 7 



(23) #g 2000-505958 

, Rxfm2m#5 9,61, nmmmm^6 3, jkxfmwzmzL-v b 6 5* 

/TLT, /^>xxl- y h 6 9lcinM^ti^>o >y h 6 9 IZXftfaiC 

6 9(iC©^7VXa-<y h 6 9fc£B£n;te±8e®££©fftB*gtfT\ X7a 

-v b6 9l$8M&m^frt>, h6 9*^-X8 1 icttLX&W) 

?&mMl&l&m'bt£\,\ 2j@0^ifcl-'y b2 5, 2 7 <D£#fc*|grt 

xl - >y h 6 9 , {£B8i&=ge 3 ©^-X 81, RD* U V ^ :7^ficDX U-A 1 
fc«M«Wfi»*^L«>«:^e CO«fc-5*«*SW16i&{i2^©^Si3.-'y h 2 5 
, 2 7 * L < *V^iEfiSJ9:{4g^i6^-r§^n*^§o 

ifc^aafc, ^iar>yh 2 5, 2 7 0Xr^^rLJl— ^ 3 9, 41, 
StfY7^faX-^ 4 3, 4 5 tt^HOWft^J*^^ %rctb<D^fr®Z>t} 

T, tB^WtCXr^^iJi— ^ 3 9, 4 1, MY7^faX-^4 3, 4 5 O 
S295^5 1, 5 3, 5 9, 6 UCftLT, 1 SP^ 4 7 , 4 9, 5 5, 5 7^ 
^i^teBtcMU ^»jxl-^ h 2 5, 2 7cO|g»j^Offl^MW^MM^^, 

fiu^&ftbfefeote'rsc fc^-eirso ^-x 8 1 t^b«jitw^*^;i'^ 1 

I, 13 (Dimitm 1 ^®JXL - «y h 2 5 , RXfm 2 - 7h2 7 OMJT^Q 

II, 1 3 0±l5ffiB«^iftrL- <y h 2 5, 2 7©£SlgB#4 7, 4 9, 5 5, 

57,M^2g|5^5K 5 3, 5 9, 6 1 US t£?ffi&L 

D, tot, StfM^l 1, 1 3©±£ffi»imSB#4 7, 4 9(Cl^n 
fcSWvl^l 1, 1 3tcWbffl*fW*^2SP^5 9, 6 KCilSJn/c/^^ 
XXLxoy h 6 9 0ffi«^^L(5(^iz:Lfct(D^^§o I^T, ^-X 8 UC*f 
LTfflSWK, X7?lRlk:¥fTK:fBlRl , r 5^7>XaX7 h 6 9<D&»)t, ^— X 
8 HC#rT5 YyalqJtCWtCjglRj-rS^^VXXL- >y h 6 9<D^Wit, ^-X 8 
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>Xaz7 h 6 9<D£<D£*>%;&mt&9h3-—y h 2 5, 2 7 (D&ti<0^^t L 

T&W*&V~f. ^otl|i^7 h 2 5, 2 7 0S*^64fS»iai7 h 
2 5, 2 7cDteS?*46ffijaF^OfflSOT^B5ih^n§o 

h 2 5, 2 7 (Dfcl]lZ/^>X3.=.y h 6 9t»h;l/^W 

avx& Y^-^tcTO fcirtf 3 z^riRitcwjcJBiRi'rsiHHgttiioja 

W^S^l/^'l K 1 3<Dfeff^i^^WLT^&^X7aft&cTO&s &t>V 

rffiWWftSW*;!/^ IK 13 (D{iLWK§mzm£ir 0 z.<D&? L < * 

fc«frJ\ fitH?*46SB3CD^-X8 1 ^@^^tifc2f@0^{iH-fe>-9-8 5, 
8 7fcWa-7h8 3»^§c fiiB-tr>-9-8 5, 8 7 it Y^Kitt^ 
ftMia*836rt8P6 3 0^*«9^-r«o IsHtePrgla.- -y h 6 5©tlli7 5 »J 
18Ia-7h8 3fc«J:ot»J»U ilMlrtgP 6 3^ 1 8 0° tcfrfc D lmHte£-£S 

jf^t^o ^ot, X7^faX-^3 9, 4 10lfUgfl#4 7, 4 9^X7}ft 

^-X8 1 t^t5^7>'Xa--y h 6 9<D&W), X 8 1 tCfcTTS 

h6 9©@Ie(^-X8 1 &C*ff 1 K 1 3 Of SB 



(25) #g 2000-505958 

fill*lS7 9±t;^^a-«y F6 9 ©Hg^^^O^l^^I^rff "5 £ 

h 6 9 £fg|*l®7 9 i:©f|©*l^taot^l^«?Mt\ ^O^JH, 
S7j&/^>X:z^y h 6 9©^ltl$if^ti^n> ^-X8 1 > RtM 
^>X:x~ >y F 6 9^®tgf^3:(3:ft££-£&l,\, 

^M^^t^o ^7>7a-7 f 6 dimnmcBmfr&^wmvWtftmi 9± 

l*J®7 9tCTOJCjg[ojL/^>XrL- «y F6 9, &tHuB?£i6S« 3 tcfpfflt" § 
fi^©/£^-e$>3o cKD^«^l*I®7 9^^C7j<¥T^^^#&-r§o FU 

/^yXZL-y F 6 9«¥^^»j-r§cD^|^lh-r§o ^»j;x->y 
h 2 5, 2 7£>S;^Cj;^T£-f X8 1 ^t^/^yxa-'y F 6 9 (D 

WSLJns^^^J;^;: F U 7 FI»±3MS8 9 Mt§«^§ 0 
H 2 ^ TUSStfra^ F U -7 F B&±¥© 8 9 MRW: 2 f@OM!cl«te 9 1 , 
9 3t, mWm$fc9 5 t^MA^o MW&9 K 9 3tt^-X8 1 

F 6 9 £{Cg|^£tlTI^T, X7afB»cTO^/^>XrL— <y F 6 9 K 

>Xa- 7 h 6 9tCj:b^/J>^^:^^^m^H±^o 

9 7 com 2 nsyaj^-To u v ^ ymm 3 ©fii/sawc** jest § u v 

J68i9 7rtOi#*;l/^l 1, 1 3{±^W^(*ttS*t9:ttfcl^«)5Sm»7J 
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^mz^MZtlfcyv h 9 9, 10 1KJ;oT, fHftpgl 0 3±^X7a[^¥tfti: 

5, 10 7, M2i©Y7^faX-^l 0 9, 1 1 K Ml 13^1 15 

*mf2>o X7^ai-^ 105, io 7 tcti* nfnx 77 ipjjcto^^ -r 

SSf2SB#12K 1 2 3»c:*fLgPttBrfiHc36F«3$nsm 1 SB# 1 1 7, 119 
WSfcft^ Y7^faX-^l 0 9, 111, 113, 1 1 BCtifnf 
nY7j|n]&CTO«frrSift2 3ltfM 3 3, 1 3 5, 1 3 7, 1 3 9^*tU» 
oJti^^p^^n^^ 1 gP^-1 2 5, 1 2 7, 1 2 9, 1 3 1 ^t*S 0 0 4 Km 
ir&ofc, X7^aX- # 1 0 5, 1 0 7<D^2gP#l 2 K 1 2 3%fnf 
tlMjg-rS^i&a- y h 2 5, 2 7cD2»YT^^:n-£ 1 0 9, 111, 
113, 1 1 5 (Dm 1 1 2 5, 1 2 7, St? 129, 131 ©M^fc 31*5^ 
5o X7^fax-^10 5, 10 70^2^12 1, 1 2 3 ft ZTjftK ¥ff 
&*E#$S$|U 4 1 , 1 4 3, 1 4 5, 1 4 7©^0IC, SItSY7^faX- 
#109, 1 1 K Ml 13, 1 1 5<D2m<Dm 1 1 2 5, 1 2 7, M 
12 9, 1 3 nc*fL[e]!rr£o X7^fjl- #<Dft 1 3ltfM 1 7, 1 1 9 « 

■rssn&a- y h 2 5, 2 7oiwwi i, 1 st^n-^njisgsnso y 

7^X-^10 9, 111, 113, 1 150^2^1 3 3, 1 3 5, 1 
3 7, 1 3 9 te^n^n 2 f@<D^i!jXL- -y h 2 5, 2 7 KPkM<D'^y7>3L—V 
h 1 4 9[:@^$tlt^5o cLCD/^^XXL-y h 1 4 9 WHSHifca&gS 3 4V* 
•^yXXL- >y h 6 9K:*BM3LT*5D, d©^^ >XXLn -y h 1 4 9&|*|®iC^£ 

^^l»»j;oTM7 9±^X73|qJ^TO^, Y7jl*H<:¥fTtC^l& 
-A 1 (cl^$nfc{L[ti*4&Sfi 9 7 O^-X 8 HcILTl^o /^yxxt- 
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«y h 1 4 9&HWC, 2m<Dmtt*>l& 1 1, 1 3 ©fcfecD^il^fTCfe 0 , 
Mttfrfr? 11, 13 CD±t}I^I*Iffi 1 0 3 it/^ >XXL - 7 M 4 9 0±ffi7?fe 
So ffiB?*a6SH3©/^7>X3.— y h 6 9 tfflffi, GLW8Vb&W9 7 <D/^> 
h 1 4 9 tcti; F'J7 M»it^©8 9, 9 1, 9 3, 9 5 3:19:tf3o 
K 1 3^nfnX7^faX-^l 0 5, 1 0 7 K £ o T, tBSfc: 
3teLTX#fafc¥frfc:#ft^T&!K MtC2{@CDY7^^^3i-^ 10 9, 
111, M2i©Y7^faX-^ 113, 11 5<omV^WjMiC^-oX, 

mmcniiLrYyjmc^mcmmt^^i 1, 1 3imm^mv^>^>o fFiw 

, X7^fal-^1 0 5, 1 0 70^2^12 1, 12 3, Y7^faX- 
£10 9, 111, 113, 115 <0% 1 SP^ 125, 127, 129, 131 
, M'Yr^faX-^10 9, 111, 113, 1 150^2^13 3, 1 
3 5, 1 3 7, 1 3 9^LT, XTi'fil-^ 1 0 5, 10 7<DK*Ki^"7 
>Xax>y h 1 4 9lCBM^n?>tmc, Y7^faX- £ 1 0 9, 111, 1 
13, 1 1 50£^ttY7^faX-^l 0 9, 111, 113, 1 1 5©^2 
gP#1 3 3, 1 3 5, 1 3 7, 1 3 9 ^LT/^yXXL- <y h 1 4 

OTtc— mmmicmmir zm^ffitt 1 51,15 3^s£Mvi^i 1, 1 3tc 
zn^timf, ctimm^mcx-DX, sw^i^i 1, 13*^1^- 

7h2 5©X7^aX-^ 1 0 5©^ 1 1 1 7t ^2»X7 h2 7 
(0X7^^x-^l 0 7<DfglgB#l 1 9£tc, ^S5tc X7jfo]tcTO^, Rt>* 
Y7af^^TOtCjg$g-rsc i:^-e^S 0 £<D@WcDfci6, fill«£Mvl/^l 1© 
1 5 1 ICltm 1 15 5, &tfi!2g|^ 1 5 7 ^IStf, ^ 1 1 5 
5K:<£-?Tfg 1 ^Ifrn.- -y h2 5tDXT^^aOi-^ 1 0 5 (Dm 1 1 1 7 
^llMWl 1 ^jS^UfScfc-Mc-rS^C, fg2g|S^l 57tJ;oT^ 
2^1fjXL^<y h2 7©X7^faX^ 1 0 7 <DWi 1 1 1 9lC%$ imtf*>l< 

2*1 i^MU#5J;5(ct§c fg2S£Mvl/^i 3€>*$^gP£ti 5 3 

tcra lg|5^1 5 9, Stffg 2 1 6 1 ^IStf , ^ 1 f» 1 5 9 K X o Tig 1 
h 2 5©X7^7faX-^ 1 0 5(Dm 1 SP^ 1 1 7 Mi? 2 S*Mvl/^ 
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2 7(DX7^ai-^ 1 0 70^1^1 1 9 Kfg 2 mtt*>l? 1 3*1BL 

Hlgp^l 5 5^Lt, mi^lJ^.-^ b 2 5<DX7^;iX-£ 10 5©^ 

1 ap# 1 17 1 stf*;i/^ i i *m&tz> trnz-s m&m>m 1 5 3 2 gp 

#16 1 £fl*LT\ m2&W)3L-v b 2 KDXTZf-nJL-Z 1 0 7<Dlg 1 gp# 
l l 9tf 2l^;l/^i 3^M-r§o lifi«*;^i l ^fHBffl«*^»l 

feimicfem u m 2 mum? 1 3 wmimMfrzfmtiLWtc'&wj'r a 

1 1 > 13 «£aiS£l*Iffi 1 0 3 ±**B5fc:il3I-rS d t*^Stfe5, 

^n^M^-r^fc46, & 1 sn&jL-y h 2 5 tc^oTig 1 s***;i^ 1 1 *ftm 

^ fg2Mj:ax>y b 2 7K&iTn2mi&fr&\ 3 *jl!lJ£ffifllA^ , 

f^l&ffiBfcaj^ffiHtolffl^iftKbmi ^KM' ©Rtca&SH 5^:^312 

u 13 izzn^nm i ^kj^l- 7h2 5, sai 2 &m^=- ^ b 2 1 icmmz 

tlX\i^\ f|ot> ^ 1 &Wi=L~v b 2 5<E>Xr*^aX— # 1 0 5©^ 1 gP 
#1 1 7^1«SM' ^I^TOteSM" »^ C©^2^MM 
" X\ mzmftfrfrjt 1 3 (DM^tt 15 30^1^15 9 KiiieSftSo R 
Sg2^i!pL-<y h 2 7©X7^fiX-^ 1 07cDf&l3P5M 1 9ttg2 

*iffliM" a^si i tpmn.mM" km*. z<om 1 ^ismm-css 1 a***;^ 

1 10»#8WJl 5 1 (Dm 5 7JC}llS^n?)o <l<D£olCLTm5lC7jk 

tvmicfto, m i ^FiifiBM' K2b2>m \ mtfrfr? 1 1 i^2»-7 h 

2 7(DX7^fai-jr 1 0 7©^1^1 1 9 tcSHSSnTl^S t&lC, If! 2 

1 0 5 (Dm 1 1 1 7 JCjg*££ftTV5o ^ 1 mtt&fr? 1 1 fc* 

m2®W]3--y h 2 7icX^X, HWfilM' fr6PJ^teHU:I&fr£n3£: 
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frtbftm\imKW)fr-ZftZ>o Y7 9f-*3L—2 1 0 9, 111, 113, 115 
<Dm 1 SP# 125, 127, 129, 131 2 1 3 3, 1 3 5, 1 3 7 
, 1 3 9&c*fLT, ^«jLftttntfft6ftV>l0it4tt#as*r 15 1, 1 5 3^j$ 

0 X7^aX-^ 1 0 5, 1 0 7(DKt2g|tfM 2 1 , 12 3^Y7a(o]^ 
¥ff^ffiStcMML^< 5 ^&oT^3fc#>^i!ixri >y b 2 5, 2 7 

±&Lrc£olcMtt*}]s?l 1, 1 3<DM^%mi 5 1,15 3«l^^X 

Wis, 1 5 3<om 1 gp^ 1 5 5, 1 5 9&am<»^o&©T-$>£7i^\^Bv' 

Xf^M^t^C, Sg l^Kj^L- -y h 2 5©X7^faX-^ 1 0 5 ©|g 1 
SP^l 1 7^a^OgE^Q(D«Mn-i';I/v/X-rA 1 6 3^M§ 0 
^XfA 16 3(^1 1 1 1 5 1 (Om 1 1 5 5 W, 

2 1 3 <D$£¥gPM 1 53(D^1 1 5 9 t \C^S.Kmm^ Z> £ O K 

mm ^nri/^o m^w>m 1 5 1 , 153012^1 57, i6iaftifn 

amOTO^D 1 £l<D7m^5£: , tg 2 &W)3.~ 7b2 7<DX7^faX-^ 
10 7^1 15jM 1 9?,If ©»t^n^^i/XfA 1 6 5^I^.5o £ 
cD*Mr3-r;I^>Xf-A 1 6 5 Itm 1 SM*;l/^ 1 1 cD^gPM 1 5 1 (Dm2^ 

1 5 7 If! 2 SM*;l/^ 1 3 CD»M 1 5 3 ©IS 2 g|3# 1 6 1 t ^S5« 
il-r§J;d^^lt$nTi/^o 3^;l/->xfAi 6 3, $f¥gl$Wi 5 lomiSP 

#1 5 5, XteMffl^i£&£?«¥g|$m 5 3CDmii$ftl 5 9^cfcoTffM 

i, xirmm~^m%:& ? icm 2 Mtf*fr#i 3^±mxYu-u>ytir^^^ 

frfcD, h2 SCDXT^^rLX-^ 1 0 50^1g|31 1 7100, 

c t #r*#, ifci:©^i s*r*;v£" i i , xizm 2 mtfrjis? 1 3 



(30) 0 0 0-5 0 5 9 5 8 

#1 1 7 icttLrmmmv&Zo mm^ 3^;i/^fAi 6 5, m^mti 

5 1 <E>fg2 1 5 7 , Xttaffl"Tfli*«fc "5 1 5 3 <D85 2 1 6 1 

fcMvl^i 1, XfiiifflBriSia«k5»c^2S*J*;I/^i 3&±iBX Yn-l^y 
^T^fai-^tJ;^, XTafrlcTOfc, RXf/Xl* Y^fnUcW 
'bZ^mmiCt>rcQm2&W}3L-v b 2 7®X7^faX-^ l 0 7<Dfg lg|$# 
1 1 9KttL&m-?Z>£ftfTZZo tfc^lS^Wl 1, X«S2Stf* 

Mnctiaot, *B#gP*fi 5 l , l 5 3 ©W»<:fBi¥TlllRWft«3fi* 

ftmt^ftmtttmvT, m^mti skis 3(ommtmmt^f&mcmm 

-?2><lttfT*%Z>o MIC COXYO-Ui/y^r^f aX-^tt^ia^y h 
2 5, 2 7 0fc^0^2 0^«gg»]X-r-^i:bTf / Pffl-r§o C*UCj;D, X 
7^fal-^ 1 0 5, 1 0 7, MY7^faX-^l 0 9, 111, 113 
, 1 1 5 t«kotM*nfei 1 WftXf-^ll«*;l'^ 1 1, 1 3*J£ 

fjzH^46^B3cD/^^>XXL- «y h 6 9 Pit, fuB#i#>gB 9 7cD/^>Xxl 
xy M 4 9&£CD/^^X:x— v h 1 4 9iZftm'$'%&W)3L—v b 2 5, 2 7 
Ofi^OfiltLT, ZTJl^KlWKl^lfil-rsiHltettllROfflOJClHlK-rSo 

h 1 4 9 0HPfg/b^— X 8 1 lCttlT&m%ffc)l& 11,1 3<Dfc?3; L 
< L4&5 0%B5±-rs^^ f4H?^46SS9 7 tcfctm 1 ftJiPxi- 

y M 6 7 tm2Um=L~v M 69 ££rl2tt, $ 1 fffiJfpxLr: >y M67 tCcfco 
T^l^ilja->y h 2 5©X7^aX-^ 1 0 5©^2gP#l 2 1 J&X^IpOU: 

¥fTftfSillfc«^-rs C Htf-ei** mzftm^-v b l 6 9Kj;^2» 
h 2 7cDXT^^-^.Oi— ^ 1 0 7<D^2g£#l 2 3 ^X^Km^&MK 
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i Km^nrzzm<oftmtm^.yv- 1 1 k \ i 3«iu cn^^itB 
^m^-t^o mmK, m2mm^~y b 1 6 1 Km^ntzzm 

Wt§X7^faX-^ 1 0 7(Dm2^i&l 2 3cD73fo]^i'J^-r^o ^7>Xa 
->y h 1 4 9^[H^-r§^^ X7^faX-^ 1 0 5C>il2g|^ 1 2 1 #*X7j 
l^]^WS:fug^®^§ J: ^ 1 ftJto- >y H6 7BS1 h 2 5 

cD2f0cDY7^^-aJi-^ 1 0 9, 1 1 1 «Wt5o Ir)«H^ 
h 1 4 9^m^-r§^-&> XT^f-^X-^ 1 0 7©|§2g|tfH 2 3^X731*]^ 
¥ff ^ffiH^©^ § J; ? N fg 2 7M69«^2 ^f&3.- 7h27©2 

!©Y7^faX-^l 1 3, 1 1 5*SUW*rSo £©£5U:LT, X7^fa 
x-* 1 0 5, 1 0 7<DS!2g|5#l 2 K 12 3 ^X^ftfclTO ft<ftfliK:«Kf* 

ij^-^tc^i^^c-rMia^^^xr^^zLX-^ 105, 107, atonic 
mm-t£tiftmtM^i k 1 3onng*i»jh'r«o 

3 5^X^fR]^TOtC^»j^-1±§@iJTO{ie^a6S«l 7 9*l9:ttSo COM 

8 1 IrI-0^2vx^4->;1/^i 8 3i:*Wt5o vx^Wi 8 1 
, 18 3^ ; en ; ?nZ7a|nI^Mff^®ffi^-§^®TfeoT(lcD^®±^m 



1 
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it®Tfe^Tcl(7)^®±^2VX^ 3 5' %mWirZ>£t-tfV 1 

8 7 ^^nrs,, i i 8 i ^mm^ib^m n9©^i 

l^J6t^C fcjbn 5 ^ ^277^>Wl 8 3 «{4B#ii6SB 1 79©^2^ 
Sjn- >y M 9 Ua^T, X^^^TO^ Y^fnUCWrKl^ 1 7 U— A 1 

3! l vx^*;^ l 8 1 IZimWbmW 1 7 9©«jfeB&c&oT, £ 1 
i«19^lVX^3 5%mVTMM'?Z>£ttfT*%, — 7}ffl2VX^3 5' 
£«Kff!2VX*;Jvl/^l 8 3li»J6gIl 7 9<Dms£&Wlc&2> 0 z<Dm 

fiai'J^H->y h 1 9 3tc£oTff!2^X^-tVl/^l 8 3 &C*fT §^ 2 VX^ 3 

Ilitaot, !g2 8 3JC2*LT&g*»je-C, I2~7X^3 

x^^^i^ii 7 9©sij^fistc N im&mm-$tiz>~?Zs?%& 

ofctt, fuB^46^S 1 7 9tCcfc^T, ill VX^Wl 8 1 fcf|s»rfft«fr6 

5' i:±t(c^2-?X^t^^l 8 3^iJ^uB^e»«f4B^i!j^-r o 
B^46SBi 7 9£H£ffl-r£c^c£oT, UV^y^B^^^M^ti^: 



B'JfSOfilB^46^B 1 7 9^m7^^0W^^'ro C <D{uB?£#>SB 1 7 9© 
8 K 18 31^ Qn.&tl^mc^WZftZyv M95, Iklf 
1 9 7tCj:oT, X^[p]^TOtC N Y7al^^TO^5i&-r^^J#^2 0 1 
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§o ©feoTfc->y b 2 0 3^/fLT, 3££H*2 0 1 ^/^7>Xa-7 h 2 0 5 



0 7±&c i»»if[aoT, X7ar&HcTOHc, Y73i*nc¥m<^ 

:xxl^ h 2 0 5^»oTtg{c^|*i$n§o III 6 tc«^c^-f J; \iLWfc$> 
SB 1 7 9©^-X2 0 9fcfc'J V^7 7gi©7l/-A 1 JcS^^tlTV^o 
Bfti&SBl 7 9cDlHlfEnTtl^--^ h 2 0 3, M^7>Xa--y h 2 0 5&?n 
t^b/c{itB^46gB3CDlH]fEnTtgn.-«y h 6 5, St>V^yXa^7 h 6 9 

tefi^&Sfi 1 7 9£Dm 1 &W]3--v M 8 9, RtfSg2^ipLn>y M 9 1 

« ; en ; e , ti^r^^^x-^i:LTM$nfcX7'^9 : -^ai-^2 1 1, 213 

m5o'X7mi-^2 11,21 3te, Zft^ftXTjfaK&lgW-ftlcm: 
ftnimX7^faX-^2 1 K 2 1 3<D^2gB#2 1 9, 2 2 1 fcljtf 
LX^CTfrteg«&Rlfl6'T»*SmiaP^2 1 5, 2 1 7#H*.£o X7^fa 
1-^2 11, 2 1 3(D^2gfl#2 1 9, 2 2 1 (i»2 0 nc@^nt*5 

<m^2gp#2 i 9, 2 2 1 texftmcmsm? u:m&t&#migM&Pi 
gP2 2 3*m~?% 0 nits &mzL-v n 89, 191 t^wnxYo-i/^ 

^7^faX^2 2 5, 2 2 7m, C 07 Ji-^iiK^-r 3*£lJ 
^-•>M 8 9, 19 1 8 1,18 3fcHS*nS^fiK5^ 

Xf A 2 2 9, 2 3 1 HflJl'rS^i&XLXiy M 89, 19 1 ©XT^faX 
-#2 11, 2 1 3<D^l8B#2 1 5, 2 1 7 &C@^£n/c*fC3-r/l/^Xx A 
2 3 3, 2 3 5t*ft5, VX^*Ml8 1, 1 8 3«X7^f aX-^f 2 

11,21 3tcj;oT, tt«w^:#*ffirik:5bfe»3. itmm&^nmr\ ^-x 

2 0 9tC^LX^[pJ^W^»]$-&§C^^T-#, -7aVX^^;l/^l 8 1, 

1 8 3ttXYP-l/>7*7^f 2 5, 2 2 7lCj;-pT, ttMW'hZ 

-£211, 21 3<Dfg 1 SP^2 15,21 7 left U ^i^^SCi:^^ , 
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sets igp#2 15,21 7 KttLmm?<nrcftmict>rcQ®w%m-v&Zo xy 

n—\syvhT>7?-3.3L~-% 2 2 5, 2 2 7Mt5ci:tJ;oT> 
#<0»&W> Y75flRl»t:¥fTt, tbRWffi^mSTTX * 4-^1/^1 8 1, 183% 

<3xB#t#>-r3C£:tfT#, X^iqjJcTO^ffiiPj-rs 7X^*;l/^ l 81, 183 

fcRMSIU liLWft&bmW 1 7 9M$P:i->y h 2 3 7^t§ 0 3£}fffc2 0 1 3:0 
^oJiga- >y h 2 0 3&CJ;oT^-X2 0 9^*tL, 18 0° ic^Tc D (U$E£-e 
ff»J>f, h 2 3 7&c£oT, [l»g|*)2 2 3^X73^ 

^TO^fuBtc^Jt-r § 0 HI 7 fci^Elfltyc^-r J: o lc, mfflz.-v h 2 3 7 ti 2 
^O^fia-try-9-2 3 9, 2 4 1 fctSHBU C(D»^-->y h 2 3 7(i|sl^Rj 
tgj.- >y h 2 0 3©fSi2 4 3 £rfffij'#-r 3 0 

®i, &tm6ic^u v^^sbki&^t, ®^T^fe?>— mo^mfom 
7>^*&mis&%rc&*mn<Dmm<Dwm\k&mm. 1 7 9^ffl-r3£^cj;o 

mw(o^mM<D±mft(DMttm$tfrz> c £&-?%%><, 

m m ic t, c o <5 * ■>> v ^ 9 "7 =ge -r s c t a* t» # s 0 * t l t « , 
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±$L/cJ;^c, *«Wffi«i*ii>Sll3 0SP«ia-y h 2 5, 2 7 te^n^n 

0*^tfcB^fega9 7<D#$pL-y h 2 5, 2 7 ti^n^ftlX 7 X— 
^ 1 0 5, 1 0 7, 2|OY7^faX-^ 10 9, 111, Stf 113, 11 
5, MXYn-^yy^T^faX-^ 15 1, 15 3£rM*.S 0 ±.i&<D*$& 
RBftB&i&gBl 7 9CD^«jrL->y M89, 19 1 (i^tlf tlXT^f ai- 
£2 11, 2 13, MXYn-l/y7tl7^faX-^ 2 2 5, 2 2 7 #H*. 
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